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D scription 

Background 

£ The invention relates to compounds for controlling inflammatory processes in humans through mediation of in- 

flammatory cell proliferation. More particularly, the present invention relates to a class of novel compounds which bind 
to the FKBP-type family of immunophiiins and which are useful for suppressing T-lymphocytes. 

EP - 0 038 758 discloses amino acid derivatives which inhibit enkephalinase and have analgesic and hypotensive 
activity 

10 In IL Farmaco, Ed. Sc., Vol. 43 (12). pp. 989-1003, R. Ciabatti and coworkers describe the synthesis of prolyl 

derivatives of enalapril as potential angiotensin converting enzyme inhibitors. However, the tested compounds showed 
no in vivo activity and only a weak in vitro inhibitory activity. 

Compounds which retard the production of cytokines such as interteukin-2 (IL-2) are known. For instance. U.S. 
Patent No 4 764 503 assigned to Sandoz Ltd., Basel. Switzerland, describes a compound genencally referred to as 
ts Cyclosporin A (hereinafter referred to as 'CsA-), and U.S. Patent No. 4.894.366 assigned to Fujisawa Pharmaceuticals 
Osaka Japan, describes a compound they designate as 'FK506'. Both CsA and FK 506 are claimed to inhibit IL-2 
production and bind to cellular receptor proteins that possess PeptfcJyt Prolyl Isomerase (PPIase) activity (Johansson 
etal., 1990. Trans-plantation 50:10017). 

It was initially postulated by those skilled in the art that the specific binding by such compounds to PPIase type 
so proteins led to inhibition of the protein's isomerase activity which, in turn, led to inhibition of T-cell proliferation. Thus, 
these PPIase type proteins were referred to as 'immunophilins'. with the cellular receptor proteins that bound to CsA 
and FK506 being referred to as ■cyctophilin' and "FK506 binding protein', respectively. FK506 binding protein is also 
simply referred to as "FKBP" (Harding et aL. 1989. Nature 341:758). 

Recent publications report that the inhibition of PPIase activity, in and of itself, is not sufficient for immunosuppres- 
2S sant activity. However, there is support in the literature that inhibitory binding to PPIase-type enzymes probably con- 
tributes to ultimate T-cell suppression (Sigal etal. 1991, J. Exp. Med. .173:61 9). 

This disclosure presents a new class of synthetic compounds that both suppress the proliferation of T-cells and 
inhibit the isomerase activity of the FKBP-type of PPIases. 

CsA a cyclic undecapeptide, has received FDA approval for use as an adjunct to organ transplant procedures. 
so However. CsA is administered with caution due to its known toxicity. Currently, CsA is prescribed in situations where 
the risks of non treatment outweigh the risks of its therapeutic complications. 

As a result, efforts to expand the application of CsA into non life threatening indications such as chronic mainte- 
nance of autoimmune disorders have been limited by the well-known side effects of this drug. The use o CsA leads 
to a variety of disorders including: nephrotoxicity, such as impairment of glomerular filtration and irreversible interstitial 
35 fibrosis (Kopp et al.. 1991. J. Am. Soc. Nephrol. 1:162); neurological deficits, such as involuntary tremors, or non- 
specific cerebral angina such as non-localized headaches (De Groen et al. 1987, N. Engl. J. Med. 332:861); and 
vascular hypertension with complications resulting therefrom (Kahan et al., 1 989, N. Engl. J. Med. 321:1 725). 

Recent efforts to investigate the cause of the adverse effects of CsA administration have centered on the role of 
CsA breakdown into toxic metabolites (Bowers et al.. 1990. Clin. Chem. 36:1875; Burke et al., 1990. Transplantation 
40 50 901 ). The prevailing ihought is that CsA toxicity is due to such metabolites and not due to the nature of the^sA 
binding to the PPIase. cyctophilin (Akagi etal.. 1991 . J. Int. Med. Res. 19:1 ; Ryffel et al.. 1988. Transplantation 46:905> 
Thus inhibitor compounds that do not resemble CsA structurally, yet bind to PPIases, should be more amenable 
to therapeutic applications. Such non-toxic immunosuppressors would benefit the art, especially for chronic adminis- 
tration such as required in the treatment of autoimmune disorders. 
4S The compound FK506 is structurally different from CsA and does not produce the same type of toxic ™fe°°'« es 

FK506 has been shown to be effective in some transplant patients who do not respond to CsA (Tucci et al., 19B9. J. 

'^However teeing of FK506 in humans was delayed due to severe vasculitis observed in treatment regimens in 
dogs and baboons (Collier et al.. 1988, Transplant Proc. 20:226). Furthermore, other clinical side effects and compU- 
so cations of FK506 administration are being reported (Frayha et al., 1 991, Lancet 337:296; Kitaharaet al. ,1991. Lancet 
337 1234) It has also been reported that -overall, the absolute rate of clinical rejection in FKS06 [post-organ trans- 
dantation] patients is only slightly lower than with current standard therapies' (Holechek. 1 991 . Anna. J. 18. 189). 

In an attempt to alleviate the FK506 side effects, many minor modifications to the base structure have been ^re- 
ported. For example. U.S. Patent No. 5,057,608 assigned to Merck & Co. and WIPO Publication No. WO89/05304 
ss assigned to FISONS PLC Inc. both disclos chemical variations of the FK506 compound. 

To date only a few studies on the metabolism of FK506 have been published, and little information has been 
reported on th toxicity of its metabolit s (Johansson et al.. 1990, Transplantation 50:1001; Christians et al 1991 . 
Clinical Biochemistry 24:271; Lhoest et al.. 1994. Pharmaceutic Acta Helvetica 66:302). Since it .s l.kely that the 
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pattern of metabolism of the FK506 analogs and derivatives are similar to th parent compound, it is also likely that 
many of th side effects of FK506 will be shared by the derivatives. 

■ As is true for-CsA, the toxicity of FK506 is postulated to be based on its structure and not due to its binding activity 
with the immunophiiin FKBR It is further postulated that the toxicity of compounds such as CsA and FK506 are due to 
various chemical groups found in these structures which do not participate in the immunosuppressive activity, such as 
those groups which result in the toxic metabolites of CsA bio-processing. Thus, relatively compact molecules which 
do not resemble either CsA or FK506. and which have both immunosuppressive and PPIase binding activity should 
be free of side effects associated with CsA and FK506. 

Furthermore, the compound FK506 and its derivatives (for example such as disclosed in WIPO Publication No 
WO92/00278 assigned to VERTEX Pharmaceuticals Inc.) all share the following homo-proline (6-membered, proline- 
like) dicarbonyl backbone stucture: 




FK506 and its derivatives all preferably rely on the two carbonyl groups at positions 8 and 9, with the presence of 
the carbonyl at the number 8 carbon being essential. The presence of the double bond oxygen in proximity to number 
7 nitrogen creates an amide type linkage between the nitrogen at position 7 and carbon at position 8. 

Recent reports have suggested that the nitrogen at position 7, along with the number 8 and 9 carbonyl groups of 
FK506. represent "a twist-bond amide* (Michnick et al.. 1991, Science 252:836). Based on the data presented in the 
Michnick et al. article, it was assumed and accepted by those skilled in this art that the carbonyl at position 8 was the 
functional species. Jorgensen, 1 991 , Science 254:964, teaches that this keto-amide moiety is critical to activity because 
the moiety allegedly serves as a transition state analog. 

The present description proposes that the carbonyl group at the number 8 position is non-essential for T-cell sup-' 
pression, and the compounds of the present invention do not rely on this carbonyl group. 

The present invention presents a novel class of synthetic inhibitor compounds. The novel class includes synthetic 
2-oxoethylene derivatives that bind to human FKBP-type PPIases and demonstrate human peripheral T-lymphocyte 
inhibitory activity. Moreover, the absence of a carbonyl attached directly to the nitrogen in the proline ring (see formula 
II, below) provides compounds that possess stability to hydrolysis by proteases at the N-terminus of proline. 

It is therefore an object of the present invention to provide for compounds and compositions containing such 2-oxo- 
ethylene derivatives for suppression of pathological and abnormal human peripheral T-lymphocyte proliferation. 

It is also an object of the present invention to provide a novel class of compounds suitable for therapeutic compo^ 
sitions designed to suppress pathological immune responses, such as the hyperimmune response in organ transplan- 
tation rejection, the self-destructive autoimmune diseases, and the overproduction and excessive proliferation of im- 
mune cells such as in infectious disease states. 

More specific objects include provisions for compounds, compositions and methods for treatment and prevention 
of rejection of transplanted organs or tissues such as kidney, heart, lung, liver, bone marrow, skin grafts, and corneal 
replacement. 

It is a further object to provide compounds, compositions and methods for use in the treatment of autoimmune, 
degenerative, inflammatory, proliferative and hyperproliferative diseases, such as rheumatoid arthritis, osteoarthritis, 
other degenerative joint diseases, joint inflammation such as associated with infectious diseases such as suppurative 
arthritis, and secondary arthritis such as those associated with gout, hemochromatosis, rheumatic fever, Sjorgens 
syndrome and tuberculosis. 

Another object is to provide compounds, compositions and methods for use in the treatment of lupus erythema- 
tosus, systemic lupus erythematosus. Hashimoto's thyroiditis, multiple sclerosis, myasthenia'gravis, type 1 diabetes, 
uveitis, nephrotic syndrome, and of cutaneous manifestations of immunological ly-mediated diseases such as psoriasis, 
atopic dermatitis, contact dermatitis, eczematous dermatitkJes. seborrheic dermatitis, lichen planus, pemphigus, bol- 
lous pemphigoid, epidermolysis bullosa, urticaria, angtoedemas, vasculitides, erythemas, cutaneous eosinophilias, 
55 and alopecia areata. 

Y t anoth r object is t provide compounds, compositions and methods for use in the tr atment of abnormal T- 
c II prolif ration such as lymphocytic ieuk mia; Hodgkin's disease, specially thos subtypes involving abnormal T- 
c II subpopuiations; non-Hodgkin's lymphomas, such as mycosis fungoides, convulated lymphocytic lymphoma, and 
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immunoblastic sarcoma; and chronic lymphadenitis. 

The above lists are non-limiting, and one skilled in the art could easily adapt the compounds, compos.tions and 
methods of the present invention to other indications, such adaptations being within ihe spirit and scope of the tnvention 
which will be described her inbelow. 

SUMMARY OF THE INVENTION 

The presently claimed invention relates to compounds comprising at least one of the following structures: 




p 



wherein 
R 1 is 



b) Sea^r branched alky I (C 1 -C8) which may be substituted independently or simultaneously up to two times 
by 

ii) XnWwhich may be substituted by straight or branched alkyl (C1-C8), or straight or branched alkoxy 

iii) cycloalkyl (C3-C10) which may be substituted by straight or branched alkyl (C1-C8), or straight or 

iv^bic^ may be substituted by straight or branched alkyl (C1-C10), or straight or 

branched alkoxy (C1-C6), om ^ 

v) tricycloalkyi (C7-C14) which may be substituted by straight or branched alkyl (C1-C8), or straight or 

vi^r^dMM^ which may be substituted by straight or branched alkyl (C1-C8), or straight 

or branched alkoxy (C1 -C6), or 
vii) morpholinyl, 

c) alkene (C3-C10). diene (C4-C10), or triene (C8-C18), which may be substituted independently or simulta- 
neously, up to three times by 

i) phenyl, 

ii) straight or branched alkyl(C1-C6), or 

iii) straight or branched alkoxy (C1-C6), 

d) cycloalkyl (C5-C 1 0). or the cycloalkyl fragment 
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where 



m is an integer of 0, 1 , or 2, 

J, K, and L are independently or simultaneously 

i) hydrogen, 

ii) straight or branched alkyl (C1-C5), which may be substituted by phenyl, or straight or branched alkoxy 
(C1-C6). 

iii) straight or branched alkoxy (C1-C5), 

iii) phenyl, or 

iv) phenyl substituted by straight or branched alkyl (C1-C6), or chlorine, or straight or branched alkoxy 
(C1-C6), 

e) bicycloaikyl (C7-10), tricycloalkyl (C7-14), tetracycloalkyl (C10-C16), or pentacycloalkyl (C11-C20), which 
may be independently or simultaneously substituted up to 3 times with straight or branched alkyl (CI -C6), or 
straight or branched alkoxy (C1 -C6), or phenyl, 

f) the aryl derivatives tetrahydronaphthyl, benzothienyl, benzoturyl, benzopyranyi, furyl, pyridyl, pyranyl, 
1,3-oxazolyl, or naphthyl, said aryl derivatives may be independently or simultaneously substituted up to two 
times by 

i) straight or branched alkyl (C1 -C6), 

ii) straight or branched alkoxy (C 1 -C6) , 

iii) halogen, where halogen is fluoro, chloro, bromo, or iodo, 



g) the piperonyl fragment 




where 



z is an integer of 1 , or 2, 

and E 1 , E 2 , and E 3 can independently or simultaneously be hydrogen, straight or branched alkyl (C1 -C6), 
straight or branched alkoxy (C1-C6), or chlorine, or 

h) the aryl derivative 



U 




where 

U t V, and W can be independently or simultaneously 

i) hydrogen, 

ii) straight or branched alkyl (C1-C6), straight r branched alkoxy (C1-C6), phenyl, or phenoxy, thes 
groups may b substituted by phenyl, straight or branched alkoxy (C 1 -C6), or phenoxy, 

iii) hydroxy, 
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iv) halogen, 

v) nitro, or 

vi) benzoyl; 

s Y is a covalent bond, oxygen, NR 7 , where R 7 is hydrogen, in addition, 

R 1 -Y- may also be 

cX>- 



where 

15 

k is an integer of 1 or 2, 
R*is 

20 a) hydrogen, 

b) carboalkoxy with a straight or branched alkoxy (C1 -C6), 

c) straight or branched alkyl (C1-C6) which may be substituted by phenyl, or straight or branched alkoxy 
(C1-C6), 

d) phenyl, or phenyl substituted by halogen, 

25 

R 9 is phenyl which may be substituted by straight or branched alkyl (C1 -C6); 

R 2 and R 3 are defined as follows: one of R 2 and R 3 are hydrogen, and the other is hydrogen or straight or branched 
alkyl (C1-C6); 
n is an integer of 2 or 3; 
30 a is NR 10 , where R 10 is hydrogen or straight or branched alkyl (C1 -C6); 

R 4 and R s may independently or simultaneously be 

a) hydrogen, 

b) straight or branched alkyl (C1-C8) which may be substituted by 

35 

i) phenyl, or phenyl substituted by hydroxy or alkoxy (CI -C2), 

ii) cycloalkyl (C5-C6), 

iii) alkylthio (C1-C6), 

iv) carboxamido, 

40 v) straight or branched alkoxy (C1-C6) which may be substituted by phenyl, 

c) phenyl, or 

d) cycloalkyl (C3-C7), which may be substituted by straight or branched alkyl (C1 -C6), 
*s in addition, R 4 and R s , taken together can be 

-<CH 2 ) r - 

so where 

r is an integer of 4 or 5; 

G is one of the following fragments 

55 

-HOCH-, -CH 2 CH 2 -, or -CH 2 - 




6 



or the following fragment 
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O 

:i 

— C-N — 

i 

R'* 

where R« is hydrogen or methyl, such that the carbonyl group is attached to the carbon bearing R* and R* and 
that NR 12 is connected to R 6 ; 

p is an integer of 0 or 1 ; 

R 6 is 

a) hydrogen, 

b) straight or branched alkyl (C1-C6) which may* be substituted by 

i) phenyl, 

ii) phenyl substituted with straight or branched alkyl (C1-C6), straight or branched alkoxy (C1-C6) or 

iii) pyridyl, or 

c) phenyl, naphthyl, furyl, thiofuryl. cycloalkyl (C5-C8), bicyctoalky! (C6-C10), tricycloalkyl (C7-C12) tetracy- 
cloalkyl (C10-C16). pentacycloalkyl (C11-C20) or benzoyl, such groups may be substituted by 

i) an amine, 

ii) amino substituted by a straight or branched alkoxycarbonyl (CI -C6) that may be substituted by phenyl 
or an alkene (C2-C6), . 

iii) amino substituted by alkanoyl (C1 -C6), or benzoyl, 

iv) sulfonamide (-S0 2 NH 2 ). or 

v) hydroxy, or a straight or branched alkoxy (C1 -C6), that may be substituted by phenyl; 
and pharmaceutically acceptable salts thereof. 

Included within the scope of the present invention are pharmaceutically acceptable salts of the above mentioned 
compounds. Pharmaceutically acceptable salts can be derived from mineral acids, carboxylic acids or sulfuric acids 
preferred from hydrochloric acid, hydrobromic acid, sulfuric acid, methane sulfuric acid, ethane sulfonic acid, toluene 
sulfonic acid, benzene sulfonic acid, naphthalene disulfonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, 
citnc acid, f umaric acid, maleic acid or benzoic acid. Most preferred are the hydrochlorides. 

In the case of the present compounds being carboxylic acids or containing acidic functional groups, the invention 
includes metal salts and ammonium salts. Preferred are sodium, potassium or ammonium salts. The compounds of 
this invention exist as stereoisomer* forms, which either behave like image and mirror image (enantiomers) or not 
(diastereomers). Included within the scope of the invention are the enantiomers, the racemic form as well as diaster- 
eomeric mixtures. Enantiomers as well as diastereomers can be separated by methods known to those skilled in the 
art (compare E.L Eliel, Stereochemistry of Carbon Compounds, McGraw Hill, 1 962). 

Preferred are compounds of formula (I) 
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wherein 
R 1 is 



a) hydrogen, 

b) linear or branched atkyl (C1-C6) which may be substituted 

i^SSRhich may be substituted by straight or branched alkyl <C1 -C4), or straight or branched 
ll^S^llcyl (C3-C8) which may be substituted by straight or branched alkyl (C1 -C6). or straight 

or branched alkoxy (C1-C4), « -K «#4 rri.rn\ *r 

iv) once by bicycloalkyl (C6-C10) which may be substituted by straight or branched alkyl (C1-C8), or 

^^tSS^CIWia). wh*h may be substtuted by straight or branched alkyl (C1-CB), or 
straight or branched alkoxy (C1-C4), 

vii) up to two times by phenyl and cyctoalkyl (C5-C7), or 

viii) up to two times by phenyl and morpholinyl, 

c) alkene (C3-C8). which may be substituted by phenyl, straight or branched alkyl (C1-C4), or straight or 

5^(SSlSSld by strakjht or branched alky. (C1-C6). or straight or branched alkoxy (C1-C4) 

e) trie™ Jclwie) substituted up tofhree times by straight or branched alky. (C1-C6). or stra.ght or branched 
alkoxy (C1-C4),or 

f) cycloalkyl (C5-C10), or the cyctoalkyl fragment 




where 



mis an integer of 0, 1 , or 2, 

J, K, and L are independently or simultaneously 

I "231 or branched a.ky. (C1 -C5). which may be subsWuted by pheny.. or straight or branched alkoxy 
(C1-C4), 

S S substituted by straight or branched alkyl (C1-C4), or chlorine, or straight or branched alkoxy 
(C1-C4). 

g) bicycloalkyl (C7-10) which may be substituted up to 3 times with straight or branched alkyl (C1-C6). or 
t^Zt^^l substituted up to 3 times w*h straight or branched a.ky, (C1-C6). or 
S£ may be subbed up to 3 times by straight or branched alky. (C1-C6), or 

nyl, or 1 ,3-oxazolyl, said derivatives may be substituted up to two times by 
i) straight or branched alkyl (C1 ~C6) L 
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ii) halogen, 

iii) or both, 



k) 1 ,2,3,4-tetrahydronaphthyl, 
I) the piperonyl Iragment 



-1 




(CH 2 ) j 



where 



z is an integer of 1 , or 2, 

and E\ E 2 , and E 3 can be independently or simultaneously hydrogen, straight or branched alkyl (C1-C4), 
straight or branched alkoxy (C1 -C4), or chlorine, 

m) the aryl derivative 



U, V, and W can be independently or simultaneously 

i) hydrogen, 

ii) straight or branched alkyl (C1-C4), which may be substituted by phenyl, 

iii) straight or branched alkoxy (C1-C6) which may be substituted by phenyl, straight or branched alkoxy 
(C1-C4), or phenoxy, 

iv) hydroxy, 

v) phenyl, 

vi) halogen, 

vii) nitro, 

viii) benzoyl, or 

ix) phenoxy; 

Y is a covalent bond, oxygen, NR 7 , where R 7 is hydrogen, 
in addition, 
FP-Y- may also be 



U 




w 



where 




or 




wher 
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k is an integer of 1 , or 2. 
R 8 is 



a) hydrogen, 

b) carboalkoxy with a straight or branched alkoxy (C1 -C4), 

c) straight or branched alkyl (C1-C4) which may be substituted by phenyl, or straight or branched alkoxy 
(C1-C4),or 

d) phenyl, or phenyl substituted by halogen, 

R 9 is phenyl which may be substituted by alkyl (C1-C4); 

R2 and R 3 are defined as follows: one of R 2 and R 3 are hydrogen, and the other is hydrogen or straight or branched 

alkyl (C1-C6); 

n is an integer of 2 or 3; 

A is NR 10 , where R 10 is hydrogen or straight or branched alkyl (C1-C4); 
FTHs 



a) hydrogen, 

b) straight or branched alkyl (C1-C6) which may be substituted by 

i) phenyl, or phenyl substituted by hydroxy or methoxy, 

ii) cycloalkyl (C5-C6), 
Hi) alkylthio (C1-C6), 

iv) carboxamido, or 

v) straight or branched alkoxy (C1-C6) which may be substituted by phenyl, 

c) phenyl, or 

d) cycloalkyl (C3-C7), which may be substituted by straight or branched alkyl (C1-C6); 
RS is hydrogen or straight or branched alkyl (C1 -C4), and R 4 and R s , taken together can be 



-(CH 2 ) r - 



where r is an integer of 4 or 5; 
G is one of the following fragments 



-HC=CH- , -CH 2 CH 2 - ( or -CH 2 - 



or the following fragment 

O 

n 

— ON — 



where the carbonyl group is attached to the carbon bearing R 4 and R 5 and NR 12 ' is connected to R 6 , 
R 12 is hydrogen or methyl; 
p is an integer of 0 or 1 ; 
R6is 

a) hydrogen, 

b) straight or branched alkyl (C1-C4) which may be substituted by 

i) phenyl, 

ii) ph nyl substituted with straight or-branched alkyl (C1-C4), straight or branched alkoxy (C1-C4), or 
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iii) 2- or 4-pyridyl, 

c) phenyl or naphthyl.. which may be substituted by 

i) amine. 

ii) amino substituted by a straight or branched alkoxycarbonyl (C1 -C6) that may be substituted by phenyl 
or an alkene (C2-C6), 

iii) amino substituted by alkanoyl (C1 -C6), or benzoyl, 

iv) sulfonamide (-S0 2 NH 2 ), or 

v) straight or branched alkoxy (C1 -C6), that may be substituted by phenyl, 

d) benzoyl, 

e) f uryl, or thiofuryl, or 

f) cycloalkyl (C5-C8), bicycloalkyl (C6-C10), tricyctoalkyl (C7-C12). or tetracycloalkyl (C10-C14); 

and pharmaceutically acceptable salts thereof. 

Included within the scope of the present invention are pharmaceutically acceptable salts of the above mentioned 
compounds. Pharmaceutically acceptable salts can be derived from mineral acids, carboxylic acids or sulfuric acids 
preferred from hydrochloric acid, hydrobromic acid, sulfuric acid, methane sulfuric acid, ethane sulfonic acid, toluene 
sulfonic acid, benzene sulfonic acid, naphthalene disulfonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, 
citric acid, f umaric acid, maleic acid or benzoic acid. Most preferred are the hydrochlorides 

Most preferred are compounds of formula (I) 




wherein 
R 1 is 



a) hydrogen, 

b) linear or branched alkyl (C1-C6) which may be substituted by 

i) hydroxy, 

ii) phenyl, or phenyl substituted by straight or branched alkyl (C1-C4), 

iii) cycloalkyl (C3-C8) which may be substituted by straight or branched alkyl (C1-C4), 

iv) bicycloalkyl (C6-C9) which may be substituted by straight or branched alkyl (C1-C6), 

v) tricyctoalkyl (C7-C12) which may be substituted by straight or branched alkyl (C1-C4), 

vi) tetracycloalkyl (C10-C12), which may be substituted by straight or branched alkyl (C1-C6), 

vii) both phenyl and cycloalkyl (C5-C6), or 

viii) both phenyl and morpholinyl, 

c) alkene (C3-C6), which may be substituted by phenyl, 

d) diene (C5-C6) substituted by straight or branched alkyl (C1-C4), 

e) triene (C13-C16) substituted up to three times by straight or branched alkyl (C1-C4), 

f) cycloalkyl (C5-C6), or the cycloalkyl fragment 
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L 



K 



where 



m is an integer of 0, 1 , or 2, 

j, K, and L are independently or simultaneously 

i) hydrogen, 

ii) straight or branched alkyl (C1-C5), 

iii) phenyl, or 

iv) phenyl substituted by straight or branched alkyl (C1 -C4), or chlorine, or straight or branched alkoxy 
(C1-C4), 

g) bicycloalkyl (C7-8) which may be substituted up to 3 times with straight or branched alkyl (C1-C4), 

h) tricycloalkyl (C7- 12) which may be substituted up to 2 times with straight or branched alkyl (C1-C6). 

i) tetracycloalkyl (C10-C12) which may be substituted up to 3 times by straight or branched alkyl (C1-C4), 
j) 2-benzothienyl substituted independently or simultaneously at least twice by either 

i) straight or branched alkyl (C1 -C3), 

ii) chlorine, 

iii) or both, 

k) 2-furyl, 
I) 2-pyridyl, 
m) 2-naphthyl, 

n) 1,2,3, 4-tetrahydronaphthyl, 

o) 2-benzopyranyl, 

p) 2-benzof uryl, 

q) the piperonyl fragment 




(CH 2 ) z 



where 



z is an integer of 1, or 2, 

and E 1 , E 2 , and E 3 are hydrogen, or 



r) the aryl derivative 
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is 



25 



30 



U 



x v 



10 where 

U, V ( and W can be independently or simultaneously 



i) hydrogen, 

i) straight or branched alkyl (C1-C4), 

ii) straight or branched alkoxy (C1-C4), 

iii) alkoxy (C2) substituted by alkoxy (C2), or phenoxy, 

iv) hydroxy, 

v) phenyl, 

20 vi) fluorine, 

vii) chlorine, 

viii) bromine, 

ix) nitro, 

x) benzyloxy, 

xi) benzoyl, 

xii) phenoxy; 

Y is a covalent bond, oxygen, NR 7 , where R 7 is hydrogen; in addition, 
FP-Y- may also be 



35 R 8 



where 

40 k is an integer of 1 , or 2, 

R8 is 



45 



a) hydrogen, 

b) carboalkoxy with alkoxy (C1-C2), 

c) straight or branched alkyl (C1-C4) which may be substituted by phenyl, 

d) phenyl, 



R 9 is phenyl; 

R 2 and R 3 are defined as follows: one of R 2 and R 3 is hydrogen, and the other is hydrogen or straight or 
50 branched alkyl (C1 -C4); 

n is an integer of 2 or 3: 

A is NR 10 , where R 10 is hydrogen or methyl; 

R 4 is 

55 a) hydrogen, 

b) straight or branched alkyl (C1 -C4) which may be substituted by 

i) phenyl, 
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jj) cycloalkyt (C5-C6), 

iii) alkyithio(C1-C4), 

iv) carboxamido, or 

v) benzyioxy, or 

c) phenyl; 

R 5 is hydrogen or straight or branched alkyl (C1-C4), and R 4 and R 5 , taken together can be 

-(CH 2 ) r 

where r is integer 5; 
G is one of the following fragments 

-HC=CH-, -CH 2 CH 2 - ( or -CH 2 - 

or the. following fragment 

O 

n 

— C-N — 

R 12 

where the carbonyl group is attached to the carbon bearing R 4 and R 5 and NR 12 is connected to R 6 , 
R 1 2 is hydrogen or methyl; 
p is an integer of 0 or 1 ; 
R 6 is 

a) hydrogen, 

b) straight or branched alkyl (C1-C4) which may be substituted by 

i) phenyl, 

ii) phenyl substituted with alkoxy (C1-C2), 

iii) 2- or 4-pyridyl, 

c) phenyl which may be substituted by 

i) amino, 

ii) amino substituted by allyloxycarbonyl, 

iii) amino substituted by acetyl, 

iv) amino substituted by benzoyl, 

v) amino substituted by benzyloxycarbonyl, 

iii) sulfonamide (-S0 2 NH 2 ), or 

iv) straight or branched alkoxy (C1-C4), 

d) benzoyl, 

e) furyi, 

f) naphthyl, 

g) cycloalkyl (C5-C8), or 

h) tetracycloalkyl (C10-C12); 

and pharmac utically acceptable salts thereof. 

Included within th scope of th present invention are pharmaceutical ly acceptable salts of the aboi 
compounds. Most pr ferred ar the hydrochlorides. 
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The following examples of compounds according to the invention are particularly preferred: 

L-lsoleucine : N-[l(2-Benzytoxy-2-Oxoethy!)-L-ProJy)]Benzylamrde; 
L-lsoleucine, N-[1 -(2-Methoxy-2-Oxoethyl)-L-Proiyl]Benzylamide; 
L-lsoieucine. N-[l-(2-Phenyl-2-Oxoethyl)-L-Prolyl]Ben2ylamide; 
L-lsoleucine, N-[1 -(2-Naphth-2-yl-2-Qxoethyl)-L-Prolyl]Benzylamide; 
L-lsoleucine, N-{1 -(2-(BiphenyU-y l)-2-Oxoethyl)-L-Prolyl]Benzy (amide; 
L-lsoleucine, N-(1 -(2-(2-Methoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-lsoleucine, N-[1-(2-(5-Chloro-3-Methyl-benzo(B]tN^ 

L-lsoleucine, N-{1 -(2-(trans,trans-Hexa-2,4-dienyM -oxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 *(2-(4-ChlorophenyO-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(4-Methylphenyi)-20xoethyl)-L-Prolyl] Benzylamide; 

L-lsoieucine, N-(1-(2-(4-Methoxyphenyl)-2-Oxoethyl)-L-Profyl] Benzylamide; 

L-lsoleucine, N-Methyl-N-[1 -(2-Phenyl-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[l-(2-Phenyl-2-Oxoethyl)-L-Homoproline] Benzylamide; 

L-Phenylglycine, N-f1-(2-Phenyl-2-Oxoethyl)-L-Proline Benzylamide; 

L-lsoleucine, NI-[1-(1-Methyl-2-Phenyl-2-OxoethyO-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -(2-(3-Methoxyphenyl)-2-Qxoethyl)-L-ProtyO Benzylamide; 

L-lsoleucine, N-{1 -(2-(3,4-Dihydroxyphenyl)-2-Oxoethyl)*L-Profyl] Benzylamide; 

L-lsoleucine, N-Methyl-N-[1 -(2-Benzyloxy-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(Carbobenzyloxymethylene)-L-Homoproline Benzylamide; 

L-lsoleucine, N-{l-(2-Adamantan-1-yl-20xoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1-(Caroo-tert-Birtoxymethylene)-L-Proline] Benzylamide; 

L-lsoleucine, N-{l-(2-ter1-Butyl-2-Qxoethyl)-L-Proline] Benzylamide; 

L-lsoleucine, N-{1 -(2-(2.5-Dimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -(2-(2,4-Dimethoxyphenyl)-2-Oxoethyl)-L-Pro!yl] Benzylamide; 

L-lsoleucine, N-[1-(2-(2-Nitrophenyl)-2-Oxoethyl)-L-Propyq Benzylamide; 

L-lsoieucine, N-[1 -(2-(4-Nitrophenyl)-2-Oxoethyr)-L-Prolyl) Benzylamide; 

L-lsoleucine, N-[1 -(2-(3-Benzyloxyphenyf)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-{2,4-Dimethylphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(4-Fluorophenyl)-2-Qxoethyl)-L-Propyl] Benzylamide; 

L-l soleucine, N-[ 1 -(2-(4-Bromopheny l)-2-Oxoethyl)-L-Propyf| Benzylamide; 

L-lsoleucine, N-[1 -(2,4-Dichlorophenylcarbamoylmethyl)-L-Proline] Benzylamide; 

L-lsoieucine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyi)-L-Homoproline] Benzylamide; 

L-lsoleucine, N-(1-(2-Furan-2-yl-2-Oxoethyl)-L- Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-Pyrid-2-yl-20xoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -(Adamant-1 -ylcarbamoylmethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(cis-Octahydro-pentalen-1 -yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -[2-(2,6,6-Trimethyl-Bicyclo[3. 1 .1]hept-3-yl)-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-(4-PentylcyclohexyO-2-Oxoethyl)-L-ProlylJ Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 ,2,3,4-tetrahydro-Napththalen-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -(2-{1 -Methyl-Cyclohexyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-Oxo-2-Tricyc»o[3.3.1.0 3 « 7 ]Non-3-yl-Ethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-{1 -(2-Oxo-3-(3-Methyl-Adamantan-1 -yl)-Propyl)-L- Prolyl] Benzylamide; 

L-Proline, 1 -(2- Adamantan- 1 -yl-2-Oxoethyl) Benzyl Ester; 

L-lsoleucine, N-{1-(2-(Biphenyl-4-yl)-2-Oxoethyl)-L-Proryl] 1 ,2,3,4-Tetrahydroisoquinolinamide; 

L-lsoleucine t N-(1-(2-(Biphenyl-4-yl)-2-Oxoethyi)-L-Prolyl] Benzyl Ester; 

L-lsoleucine, N-{1 -<2-(Biphenyl-4-yl)-2-Oxoethyl)-L-Prolyl] tert-Butylamide; 

L-Phenylalanine, N-[1 -(2-(BiphenyM.yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-Methionine, N-{1 -{2-(Biphenyl-4-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

Glycine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L- Valine, N-[1-(2-Adamantan-1-yl-2-Oxoethyi)-L-Prolyl] Benzylamide; 

L-Leucine, N-[1 -(2 -Adamantan- 1 -yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-Phenylalanine, N-{1-(2-Adamantan-1-yi-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-Norvaline, N-[1 -(2- Adamantan- 1-yl-2-Oxoethyl)-L-Proly I] Benzylamide; 

L-Norleucine, N-[1 -(2- Adamantan- 1 -yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-Asparagine, N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-S rine-(0-Benzyl Ether), N-{1(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 
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^-Phenylalanine, N-[1 -(2-Adamantan-1 -yl -2 -Oxoethyl)-L- Prolyl] Benzylamide; 
L-Cyclohexylalanine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-lso!eucine : N-[l-(2-Adamantan-1 -yl-2-Oxoethyl)-L-Pro!yl] alpha-(S)-methylbenzylamide; 
L-lsoleucine, N-[l-(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] alpha-(R)-methylbenzylamide; 
L-lsoleucine, N-[1 -{2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl) Pyridin-4-ylmethylamide; 
L-lsoleucine t N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl]-L-Prolyl] Pyridin-2-ylmethylamide; 
L-lsoleucine, N-[V(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] 4-methoxybenzylamide; 
L-lsoleucine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] 2-melhoxybenzylamide; 
L-lsoleucine f N-[1-(Carboxymethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-[2-[N-(Piperidine-3-Carboxylic Acid Ethyl Ester)]-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 ,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-(1 -[2-(N-(4-Benzylpiperidyl))-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -[2-(2-MethylpiperkJine)-2-Oxoethyl]-L-Pfolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(2-Hydroxyethylamine)-2-Qxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -[2-(4-Phenylpiperazine)-2-Oxoethyfl-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-[2-(1-Pyrrolidine)-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-[2-(N-Cyciopentylamino)-2<)xoethyl]-L-ProlyI] Benzylamide; 

L-lsoleucine, N-{1 -[2-(N-(Phenylmethylamino))-2-Oxoethyl]-L-ProlyI] Benzylamide; 

L-lsoleucine, N-[1-[2-(N-(Cyclohexylmethylamtno))-2-OxoethylJ-L-Prolyll Benzylamide; 

L-lsoleucine, N-{ 1 -(2-(4-Phenylpiperidyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N^1-(2-[l -(37,11 -Trimethyldo^ Benzylamide; 

L-lsoleucine, N-[1 -(2-(3-Phenyl-2-Propen-1 -Oxy)-2-Oxoethyl)-L-ProlyQ Benzylamide; 

L-lsoleucine, N-[1 -(2-(3-Phenyl-3-Methyl-2-Propen-1-Oxy)-2-Oxoethyl)-L-ProlyO Benzylamide; 

L-lsoleucine, N-(1-(2-(1-Phenylpropoxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 -Phenyl-1 -Cyclohexylmethoxy>-2-Oxoethy0-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[V(2-(1-Phenyl-2-(4-Morpholino)Ethoxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(2-Oxy-2-Methyladamant-2-yl}-2-Qxoeihyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(Adamantan-2-ylcarbamoylmethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(Adamant-1 -ylmethylcarbamoylmethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -(2-(2-Methyl-l -(S)-PhenyM -Propoxy)-2-Oxoethyi)-L-Prolyl] Benzylamide; 

L-lsoieucine, N-[1-(2-(2-Methyl-1-(R)-Phenyl-1-Propoxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-(4-tert-Butylcyclohexyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-Bicyclo[2.2.1 ]hept-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoieucine, N-[1-(2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-(Chroman-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide Hydrochloride Salt; 

L-lsoleucine, N-[1 -(2-(Benzofuran-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide Hydrochloride Salt; 

L-lsoleucine, N-[1 -(2-(3-Benzoyloxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(4-Benzoyloxaphenyl)-2-Oxoethyl)-L-Proiyl) Benzylamide; 

L-lsoleucine, N-[1 -{2-(2-Benzoyloxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-(3-Phenoxyphenyl)-2-Oxoethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-[1-(2-(2-Phenoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -{2-(3,4,5-Triethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(Benzo[1 t 3]dwxol-5-yl)-2-Oxoethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-{1-{2-Oxo-2-[4-(2-Phenoxyethoxy)-Phenyl]-Ethyl}-L-Proryl] Benzylamide; 

L-lsoleucine, N-[1 -(2-{4-Phenoxyphenyl)-2-Oxoethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-{1 -(2-(2,4,6-Trimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(2.3-Dimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine. N-{1 -(2-(2,6-Dimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 -(4-Methylphenyl)cyclohexyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 -(4-Chtorophenyl)cyclohexyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -(2-(2, 3,4-Trimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-(1 -(2-(1 -Phenylcyclohexyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -(2-(2,4,5-Trimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

l-^-fS^.S-TrimethoxyphenyO^-Oxoethyl] L-Proline Benzyl Ester Hydrochloride; 

L-Prolin , H2-(3 l 4,5-Trimethoxyphenyl)-2-Oxoethyl] Benzylamide Hydrochloride; 

L-Proiin , 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-Phenethylamide Hydrochloride; 

L-Prolin , 1-[2-(3,4,5-Trimethoxyph nyl)-2-Oxoethyl] 3-Phenylpropylamid Hydrochlorid ; 

L-Prolin , 1-{2-(3,4.5-Trimethoxyphenyl)^20xoethyl] 4-Phenyjbutylamtde Hydrochloride; 
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L-Proline, H2-(3,4,5-Trimethoxypheny!)-2<)xoethyl] 2-(Pyrid-2-yl)ethylamide Dihydrochloride; 
L-Proline, H2-(3,4,5-Trimethoxyphenyl)-3-Oxoethyl] 2-(4-aminophenyl)ethylamide Dihydrochloride; 
L-Pro!ine : l-[2-(3A5-Trimethoxyphenyl)-2-C*oethyJ] 3-{4-[N-CarballyIoxy]aminophenyi)propyl Ester Hydrochlo- 
ride; 

L-Proline, 1 *{2-(3 f 4,5-Trimethoxyphenyl)-2-OxoethylJ 2-Phenyl-2-oxoethy lamide; 

L-Proline, 1 -{2-(3,4,5-Trimethoxyphenyl)-20xoethylj Tetrahydrofurfury lamide; 

L-Proline, 1 ^2-(3,4,5-Trimethoxyphenyi)-2-Oxoethyl) Naphthalen-1 -ylmethylamide; 

L-Proiine, 1 : [2-(3,4 1 5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-Sultamoylphenyl)ethy lamide; 

L-Proline, 1 42-(3 ( 4,5-Trimethoxyphenyl)-2-OxoethylJ 4-Phenylpiperideny lamide; 

L-Proline, 1 -(2-(3,4 t 5-Trimethoxyphenyl)-2-OxoethylJ 4-Methoxybenzamide Hydrochloride; 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyt] 3-Methoxybenzamide Hydrochloride; 

L-Proline, 1-[2-(3,4 ) 5-Trimethoxyphenyl)-2-Oxoethyl] 2-Methoxybenzamide Hydrochloride; 

L-Proline, 1 -[2-(3,4,5-Trimelhoxyphenyl)-2-Oxoethyl] N-Methylphenethy lamide Hydrochloride; 

L-Proline, 1 -(2-(3, 4, 5-Trimethoxyphenyl)-2-Oxoethyl] (S)-a-methylbenzy lamide Hydrochloride; 

L-Proline, 1-[2-(3.4,5-Trimethoxyphenyl)-2-OxoethyiJ (R)-a-methylbenzylamide Hydrochloride; 

L-Proline, H2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyr] 1-methyl-3-phenylpropylamide Hydrochloride; 

L-Proline, 1 -[2-(3 t 4,5-Trimethoxyphenyl)-2-Oxoethyl] Adamant-1 -ylmethylamide Hydrochloride; 

L-Proline, H2-(3,4,5-Trimelhoxyphenyl)-2-Oxoethyl] 1-(R)-(1-naphthyl)ethylamide Hydrochloride; 

L-Proline, 1-[2-(3,4,S-Trimethoxyphenyl)-2-Oxoethyl] Cyclohexylmethy lamide; 

L-Proline, 1-[2-(3 ) 4 l 5-Trimethoxyphenyl)-2-OxoethylJ Diphenylmethylamide Hydrochloride; 

L-Proline, 1-[2-(3,4,5-Trrmethoxyphenyl)-2-Oxoethyl] tert-Butylamide Hydrochloride; 

L-Proline, l^-fS^.S-TrimethoxyphenyO^-OxoethylJ 1,2-Diphenylethy lamide Hydrochloride; 

L-Proline, l -l2-(3 ) 4,5-Trimethoxyphenyl)-2-Oxoethyll Cyclohexyl amide Hydrochloride; 

1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] L-Homoproline Benzyl Ester Hydrochloride; 

L-Homoproline, l-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] Benzylamide Hydrochloride; 

L-Homoproline, l-[2-(3 t 4,5-Trimethoxyphenyl)-2-Oxoethyll Adamant-1 -ylmethylamide Hydrochloride; 

L-Homoproline, l-[2-(3,4 ( 5-Trimethoxyphenyl)-2-Oxoethyl) tetrahydrofurturylamide; 

L-Homoproline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-Sulfamoylphenyl)ethylamide; 

L-Homoproiine, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] (S)-a-methylbenzylamide Hydrochloride; 

L-Homoproline, 1 -l2-(3,4.5-Trimethoxyphenyl)-2-Qxoethyl] (1 -(SJ^'-fSJ-methylpropylJ-S-phenylprop^-E-enyl)- 

amide; 

L-Homoproline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] (1 -(SJ-p'-tSJ-methylpropyq-S-phenylpropyO-amide; 
L-lsoleucine, N-f1-(2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl)-L-Homoprolyl] Benzylamide; 
L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-OxoethylJ 2-{4-(N-Acetyl)aminophenyl)ethylamide; 
L-Proline, H2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-(N-Benzoyl)aminophenyl)ethylamide; 
L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-(N-carboalloxy)aminophenyl)ethylamide; *^ 
L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-OxoethylJ 2-(4-(N-Carbobenzyloxy)aminophenyl)ethy lamide; * 
L-Homoproline, l-p-^AS-TrimethoxyphenylJ^-Oxoethyl] 3-{4-(N-Carboallyloxy)aminophenyl)propyl Ester Hy- 
drochloride; 

L-Proline, l-[2-Adamantan-1-yl-2-Oxoethyl] 3-(4-(N-Carboallyloxy) aminophenyl)propyl Ester Hydrochloride; and 
L-Homoproline, 1-[2-Actemant-1 -yl-2-Oxoethyl] 3-(4-(N-Carboallyloxy)aminophenyl)propyl Ester Hydrochloride. 

According to another aspect the invention also concerns a method for making the compounds of formula (I), 
comprising the following steps: 



(a) coupling an N-prot cted tmino acid to an amin or an alcohol to form a C-substitut d, N-protected imino acid; 




which are 
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(b) removing the protecting group from said C-substituted, N-projected imino acid; and 

(c) alkylating the resulting imino acid from step (b) at the nitrogen position with an a-halo ester, ct-halo ketone, or 
an a-halo amide. 

According to another aspect of the invention there is provided another method for making the compounds of formula 
(I), comprising the following steps: 



o o o 



which are 

20 a) deprotecting the 2-position of a first 2-oxoethyl derivative; and 

b) coupling the resulting acid derivative from step (a) to form a second 2-oxoethyl derivative. 

According to still another aspect of the invention there is provided another method for making the compounds of 
25 formula (I) comprising the following steps: 



O i— A-R' O )—OH 0 V-A-R 

o o ° 



which are 

a) deprotecting the imino acid C-termini of a 2-oxoethyl derivative to form a 2-oxoethyl imino acid; and 

40 b) coupling said 2-oxoethyl imino acid resulting from step (a) with an amine or an alcohol to form a C-substituted, 

2-oxoethyl imino acid derivative. 



Preferred Method of Synthesis 



Q 1 - . %r> -■'->"0 " 



o 

H 



\ — A-R 
O 



A convenient route to prepare the present compounds was to alkylate selected cyclic imino acids with a-substituted 
methyl carbonyl compounds (Eq. 1.0). The a-substitution could be in the form of halides such as chloride, bromide 
and iodide, but can be extended to other groups that are ameanable tor displacement. Solvents useful for effecting 
55 this transform include ethyl ether, tetrahydrofuran, alcohol solvents, or nitrile solvents such as acetonitrile. In certain 
cas s, it may be advantageous not to us solvents. There are a number of possible conditions and variations that 
could b us d for this type of synth sis route, such possibilities being well known to those skilled in the art. (For xampl , 
se Miyazawa, 1980, T. Bull. Chem. Soc. Japan 53:2555). 
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When properly substituted, the products from the reaction depicted in Eq. 1 .0 can themselves serve as interme- 
diates for the synthesis of other analogs. Hence 2-alkoxy derivatives of these 2-oxoethyl analogs can be converted to 
the corresponding acid derivatives using methods known in the art (T. W. Greene et al, Protective Groups in Organic 
Synthesis, 2nd Edition; John Wiley & Sons, 1991). The acid functionality that results may be converted to an activated 
acyl derivative and coupled to an appropriate Y-Rl derivative using methods described earlier (Bodanszky The Practice 
of Peptide Synthesis: Springer-Veriag, Vol 21, 1984). 




In another embodiment, substituted 2-oxoethyl derivatives may be converted to active embodiments of this inven- 
tion by coupling to an appropriate A-R derivative using methods described in the literature (Bodanszky The Practice 
of Peptide Synthesis: Springer- Vertag, Vol 21, 1984). 




(3.0) 



The alpha-halo ketones and esters used are either commercially available or can be prepared from steps available 
in current literature. For example, the alpha-halo esters can be prepared from the 'corresponding alcohols by treatment 
with alpha-halo acetylhalides such as alpha-chloro acetylchtoride, and the alpha-halo ketones can be prepared from 
the corresponding carboxylic acids. Thus, the carboxy groups are transformed, into either an acid chloride or an an- 
hydride and treated with diazomethane to provide the corresponding alpha-diazo ketone. The diazo ketones are con- 
verted to alpha-halo ketones upon treatment with hydrogen halides such as HCI. 

The presently claimed compounds were found to be effective at low micromolar doses in both in vitro PPIase 
enzyme inhibition assays and in vivo assays for inhibition of mitogen-induced human T-ceil proliferation. Moreover, the 
results from the graft vs. host assay (described in detail further below) indicate that the present class of compounds 
exhibit desirable biological properties (prophylactic prevention of lymph node swelling), with no obvious toxicity at 100 
mg/kg concentrations. 

The present invention encompasses pharmaceutical formulations which, in addition to non-toxic, inert pharma- 
ceutical^ suitable excipients, contain the compounds of the invention. 

The present invention also includes pharmaceutical formulations in dosage units. This means that the formulations 
are present in the form of individual part, for example, tablets, dragees, capsules, caplets, pills, suppositories and 
ampules, the active compound content of which corresponds to a fraction or a multiple of an individual dose. The 
dosage units can contain, for example, 1 , 2, 3 or 4 individual doses; or 1 /2, 1/3 or 1 /4 of an individual dose. An individual 
dose preferably contains the amount of active compound which is given in one administration and which usually cor- 
responds to a whole, one half, one third or one quarter of a daily dose. 

By non-toxic inert pharmaceutically suitable excipients there are to be understood solid, semi-solid or liquid dilu- 
ents, fillers and formulation auxiliaries of all types. 

Preferred pharmaceutical formulations which may be mentioned are tablets, dragees, capsules, caplets, pills, 
granules, suppositories, solutions, suspensions and emulsions, paste, ointments, glues, creams, lotions, dusting pow- 
ders and sprays. Tablets, dragees, capsules, caplets, pills and granules can contain the active'compounds in addition 
to the customary excipients, such as (a) fillers and extenders, for example, starches, lactose, sucrose, glucose, mannitol 
and silicic acid, (b) binders, for example, carboxymethylcellulose, alginates, gelatin and polyvinylpyrrolidone, (c) hu- 
mectants, for example, glycerol, (d) disintegrating agents, for example, agar-agar, calcium carbonate and sodium car- 
bonate, (e) solution retarders, for example, paraffin and (f ) absorption accelerators, for example, quaternary ammonium 
compounds, (g) w tting ag nts, for example, cetyl alcohol and glycerol monostearate, (h) absorbents, for xampl , 
kaolin and bentonrte and (i) lubricants, for xample, talc, calcium stearate, magnesium stearate and solid polyethylene 
glycols, or mixtures of th substances listed under (a) to (i) directly hereinabove. 
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The tablets, dragees, capsules, caplets, pills and granules can be provided with the customary coatings and shells, 
optionally containing opacifying agents and can also be of such composition that they r lease the active compounds 
only or preferentially in a certain, part of the intestinal tract, optionally in a delayed manner Examples of embedding 
compositions which can be used are polymeric substances and waxes. 
s The active compounds can also be present in microencapsulated form, if appropriate with one or more of the 

abovementioned excipients. 

Suppositories can contain, in addition to the active compounds, the customary water-soluble or water-insoluble 
excipients, for example, polyethylene glycols, fats, for example, cacao fat and higher esters (for example, C 14 -alcohol 
with C 16 -fatty acid), or mixtures of these substances. 
10 Ointments, pastes, creams and gels can contain, in addition to the active compounds, the customary excipients, 

for example, animal and vegetable fats, waxes, paraffins, starch tragacanth, cellulose derivatives, polyethylene glycols, 
silicones, bentonites, silicic acid, talc and zinc oxide, or mixtures of these substances. 

Dusting powders and sprays can contain, in addition to the active compounds, the customary excipients, for ex- 
ample, lactose, talc, silicic acid, aluminum hydroxide, calcium silicate and polyamide powder, or mixtures of these 
is substances. Sprays can additionally contain customary propellants, for example, chlorofluorohydrocarbons. 

Solutions and emulsions can contain, in addition to the active compounds, customary excipients, such as solvents, 
solubilizing agents and emulsifiers, for example, water, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, 
benzyl alcohol, benzyl benzoate, propylene glycol, 1.3-butylene glycol, dimethylformamide, oils, in particular, cotton- 
seed oil, groundnut oil, com germ oil, olive oil, castor oil and sesame oil, glycerol, glycerol formal, tetrahydrofurfuryl 
20 alcohol, polyethylene glycols and fatty acid esters of sorbitan, or mixtures of these substances. 

For parenteral administration, the solutions and emulsions can also be in a sterile form which is isotonic with blood. 

Suspensions can contain, in addition to the active compounds, customary excipients, such as liquid diluents, for 
example, water, ethyl alcohol or propylene glycol and suspending agents, for example, ethoxylated isostearyl alcohols, 
polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose, aluminum methydroxide, bentonite, agar-agar, 
2S and tragacanth, or mixtures of these substances. 

The abovementioned pharmaceutical formulations can also contain other pharmaceutical active compounds in 
addition to the claimed compounds of the present invention. 

The aforementioned pharmaceutical formulations are prepared in the customary manner by known methods, for 
example, by mixing the active compound or compounds with the excipient or excipients. 
30 The formulations mentioned can be used either with humans and animals, orally, rectally, bucally, parenterally 

(intra-venously, intramuscularly or subcutaneously), intracisternally, intravaginally, intraperitoneally or locally (dusting 
powder, ointment or drops) and for the therapy of infection in hollow spaces or body cavities. Suitable formulations are 
injection solutions, solutions and suspensions for oral therapy, gels, pour-on formulations, emulsions, ointments or 
drops. Ophthalmological and dermatological formulations, silver salts and other salts, ear drops, eye ointments, pow- 
35 ders or solutions can be used for local therapy. 

It is furthermore possible to use gels, powders, dusting powders, tablets, sustained release tablets, premixes, 
concentrates, granules, pellets, capsules, caplets, aerosols, sprays and inhalates on humans and animals. The com- 
pounds according to the invention can furthermore be incorporated into other carrier materials, such as, for example, 
plastics (e.g., chains of plastic for local therapy), collagen or bone cement. 

40 

DETAILED DESCRIPTION 

The following describes a preferred way to prepare the compounds of the present invention. 
45 REAGENTS AND INSTRUMENTS: 

Anhydrous tetrahydrofuran (THF). ethyl ether (EtgO), and acetonitrile were distilled from calcium hydride prior to 
use. Unless otherwise stated, all reagents discussed in the following examples were commercially available from 
Aldrich Chemical Co, Milwakee, W1, or Janssen Chimica through the U.S. vender Spectrum Chemicals Mfg. Corp., 
so New Brunswick, N J. The general procedure for converting methyl-ketones to a-bromoketones (unless otherwise spec- 
ified) was according to steps described in Jaques et ah, 1988, Org. Synth. Coll. 6:175-178. — 

All reactions were carried out in oven-dried glassware (140 °C) which were cooled under argon prior to use. Crude 
products were purified by flash column chromatography using 230-400 mesh silica gel (35-70 urn) or medium/high 
pressure liquid chromatography using Shimadzu LC-8A Preparative liquid chromatography system equipped with col- 
55 umns packed with either 20 urn or 10 urn silica. Thin layer chromatography (TLC) was performed on aluminum-backed 
silica gel plates, and visualization was accomplished with a UV light or an iodine vapor chamber. 

Proton ( 1 H) nuclear magnetic resonanc (NMR) spectra were obtained on GE-OMEGA-300 spectrom ters at 300 
MHz. Carbon ( 13 C) NMR w re obtained on these-same spectrometers at 75 MHz. Mass spectral data w re obtained 
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on a Kratos-MS 80RFA spectrometer using electron impact ionization (El), chemical ionization (CI), or fast atom bom- 
bardment (FAB). Mass Spectral (MS) data were obtained on a Kratos CONCEPT l-H spectrom ter, using liquid^esium 
secondary ion (LSI) technique, a more modern version of fast atom bombardment (FAB). 

Melting points were obtained on a Thomas Hoover capillary melting point apparatus in open-ended capillaries and 
are not corrected. 

General Process for P reparing alpha-halo Ketones from Carboxvlic Acids. 

2*Chloro-4*-(n-Pentyl) Acetophenone. A solution of 4-pentyl-benzok; acid (1 . 1 78 g, 6. 1 3 mmol) and oxalyl chlo- 
ride (630 uL, 855 mg, 6.74 mmol, 1 .1 eq) in dichloromethane (15 mL) was stirred at 22 °C for 10 min, then treated with 
one drop of N,N-dimethyfformamide at 22 °C {Caution, gas evolution may become brisk}. After gas evolution was no 
longer observed, the flask was fitted with a condenser and warmed to reflux for 30 min. The solution was cooled to -5 
°C, and cannulated into a cold (-5 °C), ethereal solution of diazomethane (40 mL). After the solution was stirred at -5 
°C for 30 min, the flask was removed from the cold bath and the yellow solution was allowed to stir at 22 °C for 2 hrs 
(preferably in the dark). The solution was concentrated in vacuo, and purified by flash chromatography (5% ethyl 
acetate in hexane) to provide 33 mg (1 .3%) of 2-chloro-4'-(n-pentyl) acetophenone and 586 mg (44%) of 4'-(n-pentyl) 
diazoacetophenone as a bright yellow oil. 
Rf (10% ethyl acetate in hexane) = 0.37 

'H NMR (300 MHz. CDCI 3 ) 5 7.65 (d, J = 8.1 Hz, 2 H), 7.20 (d, J = 7.9 Hz, 2 H), 5.93 (s, 1 H, CHN 2 ), 2 60 (m 2 H) 
1.58 (m, 2 H), 1.27 (m, 4 H), 0.86 (t t J = 6.9 Hz/3 H). 13 C NMR (75 MHz, CDCI 3 ) 5 186.78 (C=0), 149 05 134 92 
129.31, 127.43, 54.47 (C=N 2 ), 36.53, 32.06, 31.46, 23.14, 14.64. 

The diazo compound was quickly taken up in ethyl acetate (1 20 mL), and the solution was cooled to -5 °C. To this 
was added a 1.0 M solution of HCI in ether (Aldrich, 6.0 mL). Gas evolution was observed, and the yellow solution 
became colorless. The flask was removed from the cold bath and the solution was allowed to stir at 22 °C for 2 hrs. 
The solution was poured into a separatory funnel, washed with satd aq NaHCOj, dried (MgSQ 4 ) and concentrated in 
vacuo to provide 0.595 g (98% based on starting diazo compd.) of 2K;hlorcK4 , -(n-pentyl) acetophenone as a colorless oiL 
'H NMR (300 MHz, CDCI 3 ) 6 7.82 (d, J = 6.5 Hz, 2 H), 7.23 (d, J = 6.5 Hz, 2 H), 4.64 (s, 2 H, CHgCI), 2.60 (m, 2 H), 
1.58 (m, 2 H), 1.28 (m, 4 H), 0.86 (t, J = 7.1 Hz, 3 H). *3C NMR (75 MHz, CDCI 3 ) 5 191.25 (C=0), 150 55 132 55* 
129.55. 129.27, 46.85 (CH 2 CI), 36.63, 32.06, 31.34, 23.14, 14.65. 



L-lsoleucine, N-[1-(2-Benryloxy-2-Oxoethyl)-L.Prolyl] Benzylamide. 

a) N-(teft-Butoxvcarbon vH-L-lsoleucine Benzvlamide . Into a 500 mL round bottomed flask equipped with a mag- 
netic stirrer was added N-(tert-butoxycarbonyl)-L-isoleucine (22.53 g, 97.39 mmol, 1 .0 eq) and THF (300 mL). The 
solution was stirred until homogeneous, cooled to -5 °C, and treated with N-ethylmorpholine (14.23 mL. 12.88 g, 
112.0 mmol, 1.15 eq). The solution was stirred at -5 °C for 20 min and isobutyl chloroformate (13.24 mL, 13.90 g, 
102 mmol, 1.05 eq) was added dropwise over 10 min. After stirring at -5 °C for 30 min, benzylamine (12.24 mL. 
12.0 g, 112.0 mmol, 1.15 eq) was added dropwise over 10 min. After the addition was complete, the flask was 
removed from the cold bath and the solution was stirred at 22 °C for 2.5 hrs. The solution" was concentrated to a 
residue, and partitioned between ethyl acetate (200 mL) and water (100 mL). The aqueous layer was extracted 
with ethyl ether (2 X 100 mL) and discarded. The organic extracts were combined, washed with 1N HCI (5 X 50 
mL), 1 N NaOH (3 X 50 mL), satd. aq NaCI (50 mL), and dried (MgS0 4 ). The solution was concentrated in vacuo 
to provide 29.93 g (96 %) of N-(tert-butoxycarbonyl)-L-isoleucine benzylamide as a white solid. 
mp= 125-126 °C 
Rf(1 00% ethyl acetate) - 0.74 
R f (50% thylacetat in hexane) = 0.60 
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b) L-lsoleucine Benzvlamide . Into a 500 mL round bottomed flask equipped with a magnetic stirrer was artf ed N- 
(tert-butoxycarbonyl)-L-isoleucine benzylamide (29.93 g t 93.53 mmol, 1 .0 eq) and dichloromethane (300 mL). The 
solution was stirred at 22 °C tor 10 min until homogeneous, and trifluoroacetic acid (43.22 mL, 63.97 g. 0.57 mol, 
6.0 eq) was added (Caution; gas evolution may be brisk!). After TLC analysis indicated that the reaction was 
complete, the solution was concentrated to an oil, and used directly in the next experiment. 

c) N-Carbobenzvloxv-L-Proline-L-lsoleucine Benzvlamide . Into a 1 -L round bottomed flask equipped with a mag- 
netic stirrer was added N-carbobenzyloxy-L-proline (25.618 g, 102 mmol, 1 .0 eq), and dichloromethane (300 mL). 
The solution was cooled to 0 °C, and oxalyi chloride (10.15 mL, 15.02 g, 118.31 mmol, 1.15 eq) was added. After 
stirring at 0 °C for 5 min, five drops of N,N-dimethylformamide were added (Caution: gas evolution may be brisk!). 
The solution was stirred at 0 °C for 5 min, the flask was removed from the cold bath, and the solution was stirred 
at 22 0 C for 9 hrs. The solution was concentrated in vacuo to remove all votatiles, dissolved in fresh dich loromethane 
(300 mL), and cooled to -5 °C. This solution was cannulated into a cooled (0 °C) solution containing L-isoleucine 
N-benzylamide and triethylamine (75.71 g, 748 mmol) dissolved in dichloromethane (100 mL). After the addition 
was complete, the flask was removed from the cold bath, and the solution was stirred at 22 °C for 3 hrs. The 
solution was poured into a seperatory funnel and washed with water (3 X 75 mL), 1 N HCI (7 X 1 00 mL), 1 N NaOH 
(4 X 100 mL), satd. aq NaCI (100 mL), and dried (MgS0 4 ). The solution was concentrated in vacuo to provide a 
crude residue. The residue was recrystallized (ethyl acetate/hexane) to provide 28.72 g (68%) of the product as 
a white solid. The mother liquor was concentrated to an oil and purified by flash chromatography (20 % ethyl 
acetate) to provide 7.88 g (18.6%) of additional product, or 36.60 g (86%) of the title compound as a white solid. 
mp= 151-153 °C 

R f (50 % ethyl acetate in hexane) = 0.18 

Mass Spectrum (+EI) m/e (rel intensity) 451 (20.M+), 395 (18), 345 (8). 317 (100) 232 (42), 204 (63). 

d) L-Proline-L-lsoleucine Benzvlamide . A solution of N-carbobenzyloxy-L-proline-L-isoleucine benzylamide (36.60 
g, 80.95 mmol), 10% palladium on carbon (0.957 g), and methanol (700 mL) was degassed and purged repeatedly 
(15 times) with hydrogen, and stirred under an atmosphere of hydrogen at 22 °C. When TLC analysis indicated 
the reaction was complete, the solution was purged with argon, filtered through a plug of celite, and concentrated 
in vacuo to provide 23.71 g, (92%) of the title compound as a white solid. 

mp = 135-136 °C 

Rf(l 00% ethyl acetate) = 0.08 

e) L-lsoleucine N-f1-(2-Benzvtoxv-20xoethvn-L-Protvl1 Benzvlamide . A solution of L-proline-L-isoteucine benzy- 
lamide (10.22 g, 32.20 mmol), and sodium carbonate (6.824 g, 64.39 mmol, 2.0 eq), in acetonitrile (150 mL) was 
warmed to reflux until homogeneous, cooled to 22 *C, and treated with benzyl 2-bromoacetate (14.75 g, 64.39 
mmol, 2.0 eq). The flask was returned to the oil bath and warmed to reflux until TLC indicated the reaction was 
complete. The heterogeneous solution was filtered, concentrated to a residue, taken up in ethyl acetate (400 mL), 
and washed with satd aq NaHCOg (2 X 50 mL). The solution was dried (MgS0 4 ), concentrated to a residue, and 
purified by flash chromatography (20% ethyl acetate in hexane) to provide 14.80 g (99%) of the title compound as 
a colorless oil. The 1 H NMR analysis of this compound was consistent with the structure. 

R, (1 00% ethyl acetate) = 0.63 



L-lsoleucine, NHH2-Methoxy-2-Oxoethyl)-L-ProlyQ Benzylamide. Using the procedure described in example 
1e, treatment of L-proline-L-isoleucine benzylamide (47 mg, 0.15 mmol), with sodium carbonate (31 mg, 0.29 mmol, 
2.0 eq), and m thyl alpha-bromoacetat (1 1 3 mg, 0.74 mmol, 5.0 eq) in acetonitril (5 mL), provided 50 mg (87%) of 
the title compound as a white foam. Th 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50% dichlorom thane in thyl acetate) = 0.SG- 
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Example 3 




L-lsoleucine, N-[1-{2-Phenyl-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in example 
1e, treatment of L-proline-L-isoleucine benzylamide (361 mg, 1.14'mmol), with cesium, carbonate (0.74 g, 2.28 mmol), 
and 2-bromoacetophenone (1.134 g, 5.69 mmol, 5.0 eq) in acetonitrile (12 mL), provided 466 mg (94%) of the title 
compound as a pale yellow oil. The 300 MHz, 'H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetate in hexane) = 0.14 
R f (1 00% ethyl acetate) = 0.54 



L-lsoleucine, N-[1-<2-Naphth-2-yl-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in ex- 
ample 1e, treatment of L-proline-L-isoleucine benzylamide (296 mg, 0.93 mmol), with cesium carbonate (0.61 g, 1.87 
mmol), and 2-bromo-2*-acetonaphthone (697 mg, 2.80 mmol, 3.0 eq) in acetonitrile (12 mL), provided 364 mg (80%) 
of the title compound as a pale yellow oil. The 300 MHz, 1 H NMR analysis of this compound was consistent with the 
structure. 

R f (50% ethyl acetate in hexane) = 0.25 
R f (100% ethyl acetate) = 0.65 



L-lsoleucine, N-[1-<2-Biphenyl-4-yl-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in ex- 
ample 1e t treatment of L-proline-L-isoleucine benzylamide (300 mg, 0.95 mmol), with sodium carbonate (200 mg, 1 .89 
mmol), and 2-bromo-4'-phenylacetophenone (520 mg, 1.89 mmol. 2.0 eq) in acetonitrile (10'mL), provided 484 mg 
(87%) of the title compound as a colorless oil. The 300 MHz, 1 H NMR analysis of this compound was consistent with 
the structure. 

R f (100% ethyl acetate) = 0.62 



Example 4 
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Example 6 




L-lsoleucine, N-[1-{2-(2-Methoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzyl amide. Using the procedure described 
in example 1e, treatment of L-proline-L-isoleucine benzylamide (317 mg, 0.99 mmol), with sodium carbonate (211 mg, 
1.99 mmol), and 2-bromo-2'-methoxyacetophenone (457 mg, 1 : 99 mmol, 2.0 eq) in acetonitriie (10 mL), provided 410 
mg (88%) of the title compound as a pale yellow oil. The 300 MHz, 1 H NMR analysis of this compound was consistent 
with the structure. 
R f (1 00% ethyl acetate) = 0.46 

Mass Spectrum (+EI) m/e (rel intensity) 346 (100), 328 (38). 
Example 7 
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L-lsoleucine, N-[1.(2-(5-Chloro-3-Methyl-benzo[B]thlophene-2-yl)-2-Oxo€thyl)-L-Prolyl] Benzylamide. Us- 
ing the procedure described in example 1 e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol), with 
sodium carbonate (100 mg, 0.94 mmol), and 2-chloroacetyl-5<hlorp-3-methylbenzo[B]thiophene (Ryan Scientific; Co- 
lumbia, SC: 244 mg, 0.941 mmol, 1.5 eq) in acetonitriie (10 mL), provided 170 mg (50%) of the title compound as a 
pale yellow oil that formed a waxy solid on standing. The 300 MHz, ""H NMR analysis of this compound was consistent 
with the structure. 

R f (50% ethyl acetate in hexane) = 0.17 
R f (1 00% ethyl acetate) = 0.66 

Mass Spectrum (+EI) m/e (rel intensity) 540 (5, M+), 539 (10), 330 (100). 



Example 8 
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L-lsoleucine, N-fl-^-Orans.t ran s-Hexa-2,4-dienyM-oxy)-2-Oxoethy I)- L- Prolyl] Benzylamide. Using the pro- 
cedure described in example 1e, treatment of L-proline-L-isoleucine benzylamide (201 mg, 0.63 mmol), with cesium 
carbonat (412 mg, 1.26 mmol), and 1-(2-chloroacetoxy)-2E,4E-hexadiene (prepared from 2E,4E-hexadien-1-ol and 
2-chloro acetylchloride: 221 mg, 1 .26 mmol, 2.0 eq) in acetonitril (8 mL), provided 1 32 mg (46%) of the title compound 
as a colorl ss oil that formed a waxy solid on stangjng. The 300 MHz, 1 H NMR analysis of this compound was consistent 
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with th structure. 

R f (50% ethyl acetate in hexane) = 0.29 
R f (70% ethyl acetate in hexane) = 0.43 

Mass Spectrum (+EI) m/e (rei intensity) 456 (5, M+), 374 (100), 330 (58). 
Example 9 



L-lsoleucine, N-[1-(2-(4-Chlorophenyl}-2-Oxoethyl)-L-Prolyt] Benzylamide. Using the procedure described in 
example 1e, treatment of L-proline-L-isoleucine benzylamide (182 mg t 0.57 mmol), with sodium carbonate (60 mg, 
0.57 mrnol), and 2-bromo-4*-chloroacetophenone (147 mg, 0.63 mmol, 1 .0 eq), in methanol (10 mL), provided 237 mg 
(88%) of the title compound as a pale yellow oil. The 300 MHz, *H NMR analysts of this compound was consistent with 
the structure. 

R f (100% ethyl acetate) = 0.46 



L-lsoleucine, N-[1-(2-(4-Methylphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in 
example 1e, treatment of L-proline-L-isoleucine benzylamide (191 mg, 0.60 mmol), with sodium carbonate (70 mg, 
0.66 mmol), and 2-bromo-4'-methylacetophenone (141 mg, 0.66 mmol, 1.1 eq), in methanol (5 mL), provided 210 mg 
(78%) of the title compound as a pale yellow oil. The 300 MHz, 1 H NMR analysis of this compound was consistent with 
the structure. 

R f (70% ethyl acetate in hexane) = 0.30 
R f (100% ethylacetate) = 0.52 



L-lsoleucine, N-[1-(2-(4-Methoxyphenyl)-2-Oxoethyl)-L-Proryl] Benzylamide. Using the procedure described 
in Example 1e, treatment of L-proline-L-isoleucine benzylamide (208 mg, 0.65 mmol), with sodium carbonate (104 mg, 
0.98 mmol), and 2-bromo-4 , -m thoxyacetophenone (1 95 mg, 0.85 mmol, 1 .3 q) in MeOH (10 mL), provided 248 mg 
(8 1 %) of th till compound as a pale yellow oil. The 300 MHz, 1 H NMR analysis of this compound was consistent with 
th structur . 
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R f (100% ethyl acetate) = 0.40 
Example 12 
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L-lsoleucine, N-Methyl-N-[1-(2-Phenyl-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in 
is example le, 56 mg (0.17 mmol) of L-proline-L-(N-methyl)-isoleucine benzylamide (prepared from N-alpha-t-Boc-N- 
methyl-L-isoleucine (Schweizerhall, Piscataway, NJ.)) was treated with sodium carbonate (41 mg, 0.40 mmol), and 
2-bromoacetophenone (52 mg, 0.26 mmol, 1 .5 eq) in methanol (5 mL). A sample of the crude mixture was purified by 
preparative TLC to provide 2.2 mg of the title compound- The 300 MHz, 1 H NMR analysis of this compound was con- 
sistent with the structure. 
20 R f (20% ethyl acetate in dichloromethane) - 0.24 

HRMS calcd for (M+H)+ [(CgyH^Oa + H)+] ion 450.6057; found 450.2760 

Example 1 3 
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L-lsoleucine, N-[1-(2-Phenyl-2-Oxoethyl)-L-Homoproline] Benzylamide. Using the procedure described in ex- 
35 ample 1e, 55 mg (0.17 mmol) of L-homoproline-L-isoleucine benzylamide (prepared from L-homoproline (Bachem 
Bioscience, Philadelphia, PA.)), was treated with sodium carbonate (39 mg, 0.37 mmol), and 2-bromoacetophenone 
(59 mg, 0.29 mmol, 1.7 eq) in methanol (5 mL). A sample of the crude mixture was purified by preparative TLC to 
provide 34 mg (45%) of the title compound. The 300 MHz, *H NMR analysis of this compound was consistent with the 
structure. 

40 R f (20% ethyl acetate in dichloromethane) = 0.31 

HRMS calcd for (M+H)+ [(C^HsjNaOa + H)+] ion 450.6057; found 450.2760 

Example 14 



so 




ss L-Phenylglyclne, N-[1-{2-Phenyl-2-Oxoethyl>-L-P"'o |lneBenz y ,amlde - Using the procedure described in exam- 

pi 1e, 285 mg (0.84 mmol) of L-proline-L-phenylglycine benzylamide (prepared from L-phenylglycine. (Bachem Bio- 
scienc , Philadelphia, PA.)),was treated with triethylamine (0.59 mL4.23 mmol, 5 eq), and 2-bromoacetophenone (185 
mg, 0.93 mmol, 1 .1 eq) in THF (20 mL). A sampJe of th crude mixture was purified by preparative TLC to provide 50 
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mg of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure 
R f (50% ethyl acelate in hexane) = 0.09 

HRMS calcd for (M+H)* [(C^H^C^ + H) + ] ion 456.5688; found 456.2289 



L-lsoleuclne, N-[H1-Methyl-2-Phenyt-2-Oxoethyt)-L-Prolyl] Benzylamlde. Using the procedure described in 
example 1e, treatment of L-proline-L-isoieucine benzylamide (196 mg, 0.62 mmoi) t with sodium carbonate (85 mg t 
0.80 mmol), and 2-bromopropiophenone (210 mg, 0.98 mmot, 1 .6 eq) in MeOH (12 mL), provided 72 mg (26%) of the 
title compound. The 300 MHz, ""H NMR analysis of this compound was consistent with the structure. 
R f (1 00% ethyl acetate) = 0.54 



L-lsoleucine, N-[1-(2-(3-Methoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described 
in example 1e t treatment of L-proline-L-isoleucine benzylamide (125 mg, 0.39 mmol), with triethylamine (275 uU.-1.97 
mmol, 5 eq), and 2-bromo-3'-methoxyacetophenone (107 mg, 0.47 mmol, 1.2 eq) in THF (20 mL), provided 149.2 mg 
(81 %) of the title compound as a pale yellow oil. The 300 MHz, 1 H NMR analysis of this compound was consistent, with 
the structure. 

R f (50% ethyl acetate in dichloromethane) = 0. 32 



L-lsoleucine, N-[1-<2-(3 l 4-Dihydroxyphenyl)-2-Oxoethyl)^L-Proryl] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of L-proline-L-isoleucine benzylamide (100 mg, 0.31 mmol), with triethylamine (220 
uL ( 1-58 mmol, 5 eq), and 2-chloro-3M'-dihydroxyacetophenone (73 mg, 0.39 mmol, 1.2 eq) in THF (10 mL), provided 
54 mg (81%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (10% MeOH in dichloromethane) = 0.51 



Example 15 




Example 16 




Example 17 
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Example IB 




L-lsoleucine, N-Methyl-N-[1-(2-Benzyloxy-2-Oxoethyl)-L-Proly0 Benzylamide. Using the procedure similiar 
to that described in example 1e, treatment of L-proline-L-(N-methyl)-isoleucine benzylamide (43 mg, 0.13 mmol), with 
triethylamine (90 uL, 0.65 mmol, 1.5 eq), and benzyl 2-bromoacetate (52 mg, 0.26 mmol, 2.0 eq) in THF (2.5 mL), 
provided 90 mg (64%) ot the title compound. The 300 MHz. 'H NMR analysis of this compound was consistent with 
the structure. 

R f (50% ethyl acetate in dichloromethane) = 0.43 

HRMS calcd for (M+H)+ t(C2 8 H 3e N 3 0 4 +H)*] ion 480.6328; found 480.2864. 
Example 19 



OA 

N 



o 



L-lsoleucine, N-[1-<Carbobenzyloxymethylene)-L-Homoproline Benzylamide. Using the procedure described 
in example 1e. L-homoproline-L-isoleucine benzylamide (43 mg. 0.13 mmol), was treated with triethylamine (91 uL. 
0 65 mmol, 1 5 eq), and benzyl 2-bromoacetate (41 uL, 0.26 mmol. 2.0 eq) in THF (2.5 mL). Punf.cat.on by HPLC 
provided 54.3 mg of the title compound. The 300 MHz, HH NMR analysis of this compound was cons.stent with the 
structure. 

R, (50% ethyl acetate in dichloromethane) = 0.52 

HRMS calcd for (M+H) + [(C 2B H 38 N 3 0 4 + H)-] ion 480.632B; found 480.2964. 
Example 20 

L-lsoleuclne, N41-<2-Adamantan-1-yl-2.0x<»thyl)-L-Prc-lyl] Benzylamide. Using theprocedure described in 
example 1e. treatment of a solution of L-proline-L-isoleucine benzylamide (160.7 mg, 0.50 mmol). with triethylamine 
(3 53 mL 2 53 mmol. 5.0 eq). and 1-adamantyl bromomethyl ketone (156 mg, 0.61 mmol, 1 .2 eq) in THF (20 mL), 
provided 180 mg (99%) of the litle compound as a white foam. The 300 MHz. 'H NMR analysis of this compound was 
consist ntwithth structure. 
R, (50% dichloromethan in ethyl acetate) = 0.45 

HRMS calcd for (M+H) + [(CxH^NaOa + H)+J ion 494.7030; found 494.3385. 
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Example 21 



N H o 

o \ 



L-lsoleucine, N-[1-(Carbo-tert-Butoxymethylene)-L-Proline] Benzyiamide. Using the procedure described in 
example 1 e, treatment of a solution of L-proline-L-isoleucine benzyiamide (66 mg, 0.21 mmol), with triethylamine (147 
uL, 1.05 mmol, 5.0 eq) ( and alpha-bromo-tert-butylacetate (68 uL, 0.42 mmol, 2 eq) in THF (5 mL), provided 70 mg 
(77%) of the title compound. The 300 MHz, *H NMR analysts of this compound was consistent with the structure. 
R f (50% dichloromethane in ethyl acetate) = 0.51 

HRMS calcd for (M+H)+ [(C 24 H38N30 4 + H) + ] ion 432.5884; found 432.2864 



L-lsoleucine, N-{1-<2-tert-Butyl-2-Oxoethyl)-L-Proline] Benzyiamide. Using the procedure described in exam- 
ple 1e, treatment of a solution of L-proline-L-isoleucine benzyiamide (69 mg, 0.21 mmol), with triethylamine (151 uL, 
1 .08 mmol, 5.0 eq), and 1 -bromopinacolone (58 uL, 0.43 mmol, 2 eq) in THF (5 mL), provided 35 mg (39%) of the title 
compound as a colorless oil. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
Rf (50% dichloromethane in ethyl acetate) = 0.42 

HRMS calcd for (M+H) + [{C^H^NaC^ + H)+] ion 4165863; found 41 6.2915 



L-lsoleucine, N-[1-(2-(2 t 5-Dimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzyiamide. Using the procedure de- 
scribed in example 1 e, treatment of a solution of L-proline-L-isoleucine benzyiamide (51 mg, 0. 1 6 mmol), with triethyl- 
amine (113uL, 0.81 mmol, 5.6 eq) t and 2-bromo-2*-5 , -dimethoxyacetophenone (50 mg, 0.19 mmol, 1.2 eq) in THF (5 
mL), provided 60 mg (75%) of the title compound as a colorless oil. The 300 MHz, 1 H NMR analysis of this compound 
was consistent with the structure. 
R f (50% dichloromethane in ethyl acetate) = 0.36 

HRMS calcd for (M+H) + [(C^HajNaOs + H)+] ion 496.6307; found 496.2813 



Example 22 




Example 23 




OCH 3 
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Example 24 




OCH, 



L-lsoleucine, N^1-(2-(2,4-DimethoxyphenyI)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of a solution of L-proline-L-isoleucine benzylamide (51 mg, 0.16 mmol), with triethyl- 
amine (112 uL, 0.81 mmol, 5.0 eq), and 2-bromo-2M'-dimethoxyacetophenone (50 mg, 0.19 mmol, 1.2 eq) in THF (5 
mL), provided 55 mg (70%) of the title compound as a colorless oil. The 300 MHz, 1 H NMR analysis of this compound 
was consistent with the structure. 
R f (50% dichloromethane in ethyl acetate) = 0.34 

Example 25 




L-lsoleucine, N-[1-(2-(2-Nitrophenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in 
example 1e, treatment of a solution of L-proline-L-isoleucine benzylamide (54 mg, 0.17 mmol), with triethylamine (118 
uL, 0.84 mmol, 5.0 eq), and 2-bromo-2*-nitroacetophenone (50 mg, 0.20 mmol, 1 .2 eq) in THF (5 mL), provided 46 mg 
(57%) of the title compound. The 300 MHz, ""H NMR analysis of this compound was consistent with the structure. 
R f (50% dichloromethane in ethyl acetate) = 0.29 

Example 26 




L-lsoleucine, N-[1-(2-(4-Nitrophenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in 
example 1e, treatment of a solution of L-proline-L-isoleucine benzylamide (50 mg, 0.16 mmol), with triethylamine (110 
uL, 0.79 mmol, 5.0 eq), and 2-bromo-4'-nitroacetophenone (48 mg. 0.20 mmol, 1 .2 eq) in THF {5 mL), provided crude 
material that was additionally purified by preparative TLC to provide 8.8 mg (12%) of the title compound. The 300 
MHz, *H NMR analysis of this compound was consistent with the structure. 
R f (50% dichloromethane in ethyl acetate) = 0.30 

HRMS calcd for (M+H) + [(C^H^^Og + H) + ] ion 481.5754; found 481.2453 
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N H O 




L-lsoleucine, N-[1-(2-(3-Benzyloxyphenyl)-2-Oxoethyl)-L-ProlyI] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of a solution of L-proline-L-isoleucine benzylamide (111 mg, 0.35 mmol), with triethyl- 
amine (245 ul_ 1.75 mmol, 5.0 eq), and 2-bromo-3 , -benzloxyacetophenone (129 mg, 0.42 mmol, 1.2 eq) in THF (10 
mL), provided 1 47 mg (76%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent 
with the structure. 

R f (50% dichloromethane in ethyl acetate) = 0.38 

HRMS calcd for (M+H) + [(C^H^C^ + H)+] ion 542.7028; found 542.3021 
Example 28 




CH 3 

L-lsoleucine, N- [1 -(2-(2 , 4-D im ethylphenyl)-2-Oxoethy I)- L- Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of a solution of L-proline-L-isoleucine benzylamide (60 mg, 0.19 mmol), with triethyl- 
amine (130 uL, 0.94 mmol, 5.0 eq), and 2-bromo-2 , ) 4'-dimethylacetophenone (52 mg, 0.23 mmol, 1.2 eq) in THF (7 
mL), provided a crude product A portion of the product was purified by preparative TLC to provide 19 mg (21%) of the 
title compound. The 300 MHz, *H NMR analysis of this compound was consistent with the structure. 
R f (50% dichloromethane in ethyl acetate) = 0.38 

HRMS calcd for (M+H) + [(0^38^03 + H) + ] ion 464.631 9; found 464.291 5 
Example 29 




L-lsoleucine, N-{ 1-(2-(4-Fluorophenyl)-2-Oxoe thy l)-L- Prolyl] Benzylamide. Using the procedure described in 
example 1 e, treatment of a solution of L-proline-L-isoleucine benzylamide (56 mg, 0.1 8 mmol), with triethylamrne (1 23 
uL,-0.88 mmol, 5.0 eq), and 2-bromo-4 , -fluoroacetophenone (37 mg, 0.21 mmol, 1.2 eq) in THF (7 mL), provided a 
crud product. A portion of the product was purified by preparative TLC to provid 28 mg (35%) of the title compound. 
The 300 MHz, 1 H NMR analysis f this compound was consistent with the structure. 
R f (50% dichloromethane in ethyl acetate) = 0.35 
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Example 30 




L-lsoleucine, N-[1-(2-(4-Bromophenyl)-2-Oxoethy1)-L-Prolyr| Benzylamide. Using the procedure described in 
example 1e, treatment of a solution of L-proline-L-isoleucine benzylamide (57 mg, 0.18 mmol), with triethyiamine (130 
uL, 0.93 mmol, 5.0 eq), and 2,-4 , -dibromoacetophenone (63 mg, 0.22 mmol, 1.2 eq) in THF (7 mL), provided a crude 
product. A portion ot the product was purified by preparative TLC to provide 62 mg (67%) of the title compound. The 
300 MHz, *H NMR analysis of this compound was consistent with the structure. 
R f (10% MeOH in dichloromethane) = 0.70 

Example 31 




L-lsoleucine, N-[1-(2,4-Dichlorophenylcsrbamoylmethyl)-L-Proline] Benzylamide. Using the procedure de- 
scribed in example 1 e, treatment of a solution of L-proline-L-isoleucine benzylamide (58 mg, 0. 1 8 mmol), with triethyi- 
amine (130 uL, 0.93 mmol, 5.0 eq), and N-chtoroacetyl-2,4-dichloroaniline (53 mg, 0.22 mmol, 1.2 eq) in THF (7 mL), 
provided a crude product A portion of the product was purified by preparative TLC to provide 30 mg (32%) of the title 
compound. The 300 MHz, n H NMR analysis of this compound was consistent with the structure. 
R f (10% MeHO in dichtoromethane) = 0.70 

Example 32 




L-lsoleucine, N-[1-{2-Adamantan-1-yl-2-Oxoethyl)-L-Homoproline] Benzylamide. Using the procedure de- 
scribed in example 1e, L-homoproline-L-isoleucine benzylamide (75 mg, 0.22 mmol), was treated with triethyiamine 
(0. 1 5 mL, 1 . 1 2 mmol, 5 eq), 1 -adamantyl bromomethyl ketone (92 mg, 0.36 mmol, 1 ,6 eq), and THF (1 0 mL), to provide 
64 mg (56%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetat in dichlor methane) = 0.56 

HRMS calcd for (M+H)+ KC^H^NgOa + H)+] ion 5087290; found 508.3532 
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Example 33 



5 • 



10 




L-lsoleucine, N-[1-(2-Furan-2-yl-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in exam- 
ple 1 e, a solution of L-proline-L-isoleucine benzylamide (114 mg, 0.36 mmol), and triethylamine (0.10 mL, 0.78 mmol, 
2.0 eq), in THF (10 mL),was treated with 255 mg (1.76 mmol, 5.0 eq) of 2-(alpha-chloroacyl)furan (prepared from 
2-furoic acid) to provide 1 30 mg, (85%) of the title compound. The 300 MHz. *H NMR analysis of this compound was 
consistent with the structure. 
R f (100% ethyl acetate) = 0.25 

Example 34 



H 




30 L-lsoleucine, N-[1-(2-Pyrid-2-yl-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in example 

1e, a solution of L-proline-L-isoleucine benzylamide (148 mg, 0.47 mmol), and triethylamine (0.13 ml_ 0.93 mmol, 2.0 
eq) in THF (10 mL), was treated with 234 mg (1 .50 mmol) of 2-(alpha-chloroacyl)pyridine (prepared from picolinic acid) 
to provide 20 mg, (10%) of the title compound. The 300 MHz, *H NMR analysis of this compound was consistent with 
the structure. 

3S Rf (50% ethyl acetate in hexane) 0.47 

Example 35 



40 



45 




L-lsoleucine, N-[1-(Adamarit-1-ylcarbamoylmethyl)-L- Prolyl] Benzylamide. Using the procedure described in 
example 1e, a solution of L-proline-L-isoleucine benzylamide (115 mg, 0.36 mmol), and triethylamine (253 uL, 1.8 
mmol, 5.0 eq) in THF (5 mL) was treated with 93 mg (0.43 mmol) of N-(alpha-chloroacyl) 1 -aminoadamantane (prepared 
from 1 -adamantanamine and 2-chloroacetyl chloride) to provide 1 35 mg, (73%) of the title compound. The 300 MHz, 1 H 
NMR analysis of this compound was consistent with the structure. 
Rf (1 00% ethyl acetate) = 0. 1 2 

HRMS calcd for (M+H)+ [(C^H^N^ + H)+] ion 509.7166; found 509.3494 



N H O 
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Example 36 




L-lsoleucine, N<1-(2-(cis-Octahydro-pentalen-1-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure 
described in example le, a solution of L-proline-L-isoleucine benzylamide (115 mg, 0.36 mmol), and triethylamine (346 
uL, 2.5 mmol, 5.0 eq), in THF (2 ml_), was treated with 181 mg (0.97 mmol) of 1-chloro-2-(octahydro-pentalen-1-yl)- 
2-oxoethane (prepared trom cis-bicycto(3.3.0]octane-2<arboxyl»c acid) to provide 52 mg, (23%) of the title compound. 
The 300 MHz, NMR analysis of this compound was consistent with the structure. 
Rf (50% ethyl acetate in dichloromethane) = 0.36 



L-lsoleucine, N-n-p^^e^Trimethyl-Bicyclop.l.llhept-a-yl^-OxoethyQ-L-Prolyl] Benzylamide. Using the 
procedure described in example 1 e, a solution of L-proline-L-isoleucine benzylamide (1 53 mg, 0.48 mmol) and triethyl- 
amine (337 uL, 5.0 eq), in THF (2 mL), was treated with 205 mg (0.95 mmol) of 1 -chloro-2-(2,6,6-trimethylbicyclo[3.1.1] 
hept-3-yl)-2-oxoethane (prepared from (-)-3-pinanecarboxylic acid) to provide 164 mg, (68%) of the title compound. 
The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
Rf (50% ethyl acetate in dichloromethane) = 0.42 



L-lsoleuclne, N-[1-(2^4-Pentylcyclohexyl)-2-Oxoethyl)-L-Proryl] Benzylamide. Using the procedure de- 
scribed in example 1e, a solution of L-proline-L-isoleucine benzylamide (160 mg, 0.50 mmol), and triethylamine (352 
uL, 2.53 mmol, 5.0 eq), in THF (2 mL), was treated with 232 mg (1.0 mmol) of 1<hloro-2-(4-pentylcyclohexyl)-2-ox- 
oethane (prepared from trans-4-pentylcyclohexanecarboxylic acid) to provide 154 mg (25%) of the title compound. 
Th 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
Rf (50% ethyl ac tate in dichloromethan ) = 0.45 



Example 37 




Example 38 
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Example 39 

? H O 

Vco 

L-lsoleucine, N-[1-(2-(1,2,3,4-tetrahydro-Napththalen-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the 
procedure described in example 1e ( a solution of L-proiine-L-isoleucine benzylamide (162 mg, 0.51 mmol), and tri- 
ethylamine (355 uL, 5.0 eq), THF (2 mL), was treated with 212 mg (2.0 eq) of 1 -chloro-2-(1 ,2,3,4-tetrahydro-napththa- 
len-2-yl)-2-oxoethane (prepared from 1,2,3,4-tetrahydro-2-napththoic acid) to provide 191 mg (77%) of the title com- 
pound. The 300 MHz, ""H NMR analysis of this compound was consistent with the structure. 
Rf (50% ethyl acetate in dichtoromethane) = 0.42 

Example 40 

y h o . 

L-lsoleucine, N-[1-(2-(1-Methyl-Cyclohexyl)-2-Oxoethyf)-L- Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e, a solution of L-proline-L-isoleucine benzylamide (164 mg, 0.51 mmol), and triethylamine (355. 
uL, 5.0 eq) in THF (2 mL), was treated with 1 80 mg (2.0 eq) of 1 -chloro-2-(1 -methyl-cyclohexyl)-2-oxoethane (prepared 
from 1 -methyl-1 -cyclohexanecarboxylic acid) to provide 183 mg (93%) of the title compound as a colorless residue. 
The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 

Rf (66% ethyl acetate in hexane) = 0.32 " t% . 

Example 41 

y HO 

L-lsoleucine, N-[1-(2-Oxo-2-Tricyclo[3.3.1.0 3 » 7 ]Non-3-yl-Ethyl)-L-Prolyl] Benzylamide. Using the procedure 
described in example 1e, a solution of L-proline-L-isoieucine benzylamide (167 mg; 0.52 mmol), and triethylamine <367 
uL, 5.0 eq) in THF (2 mL), was treated with 209 mg (1.2 eq) of 1-chloro-2-oxo-2-tricycio[3.3.1.0 3 - 7 ]non-3-y!-ethane 
(prepared from 3-noradamantanecarboxylic acid) to provide 181 mg of the title compound as a colorless residue. The 
300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
Rf (9% methanol in dichloromethane) = 0.70 
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Example 42 

y HO 

L-lsoleucine, N-[1-(2-Oxo-3-(3-Methyl-Adamantan-1-yl)-Propyl)-L-Prolyl] Benzylamide. Using the procedur 
described in example 1 e, a solution of L-proline-L-isoleucine benzylamide (162 mg t 0.51 mmol), and triethylamine (358 
uL, 5.0 eq), in THF (2 mL), was treated with 246 mg (1.0 eq) of 1-chloro-2<>xo-3-(3-methyl-adamantan-1-yl)-propan 
(prepared from 3-methyl-1-adamantaneacetic acid) to provide 210 mg (78%) of the title compound as a colorless 
residue. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
Rf (50% ethyl acetate in hexane) = 0.43 

Example 43 (Not within the scope of the claims) 




L-Proline, 1-<2-Adamantan-1-yl-2-Oxoethyl) Benzyl Ester. Using the procedure described in example 1e, a 
solution containing the hydrochloride salt of L-proline benzyl ester (25.46 g, 105.3 mmol), triethylamine (58.0 mL, 414 
mmol, 4.0 eq), 1-adamantyl bromomethyl ketone (26.6 g, 103.4 mmol, 1.0 eq) and THF (500 mL), was warmed to 
reflux, cooled, and purified by flash chromatography to provide 30.0 g (76%) of the title compound as a white foam. 
The 300 MHz, n H NMR analysis of this compound was consistent with the structure. 
R f (50% dichloromethane in ethyl acetate) = 0.42 

Example 44 

L-lsoleucine, N-[ 1-(2-(Biphenyl-4-yi)-2-Oxoethy I)- L- Prolyl] 1,2,3,4-Tetrahydroisoquinolinamide. 




a) N-f2-(Biphenvl-4-vlV2-Oxoethvn L-Proline Benzyl Ester . Using the procedure described-in Example 1e, a solu- 
tion of the hydrochloride salt of L-proline benzyl ester (20.75 g, 98.0 mmol), was treated with cesium carbonate 
(87.1 g, 267 mmol, 3.0 eq), 2-bromo-4 , -phenylacetophenone (24.5 g, 89.0 mmol, 1.0 eq) in acetonitrile (500 mL), 
to provide 10.07 g (28%) of L-proline ( N-[2-(biphenyl-4-yl)-2-oxoethyl] benzyl ester. 

b) N-f2-(Biphenvl-4-vl)-2-Oxoethvl1 L-Proline . A solution of N-(2-(biphenyl-4-yl)-2-oxoethyl] L-proline benzyl ester 
in methanol (300 mL) and tr ated with 10% palladium on carbon (908 mg). Hydrogenation as describ d in example 
1d, followed by recrystallization from ethyl-ether provided 1.72 g (6.2 % overall) of the titl compound as a whit 
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solid The 300 MHz, *H NMR analysis of this compound was consistent with the structure. 
mp = 182-184 °C 

R f (17% MeOH in dichlorom ethane) = 0.38 

c) L-lsoteucine, N-f1-(2-(Biphenvl-4-vlV2-Oxoethyl)-L-Prolvl1 1,2,3,4-TetrahydroisoquinoHnamide . A solution of N- 
[2-(biphenyl-4-yl)-2-oxoethyl) L-proline (50 mg, 0.16 mmoi, 1.0 eq), N-ethytmorpholine (125 uL, 0.97 mmol, 6 eq) 
in acetonitrite (0.5 mL) was cooled to 0 °C and treated with a 50% solution of 1 -n-propylphosphonic acid cyclic 
anhydride in dichloromethane (170 uL, 0.26 mmol, 1.6 eq) followed by the L-isoleucine 1,2,3,4-tetrahydroisoqui- 
nolinamide (prepared as described in example 1a; 47.9 mg, 0.19 mmol, 1.2 eq). Purification by HPLC procided 
5.53 mg (6.3 %) of the title compound. The 300 MHz, *H NMR analysis of this compound was consistent with the 
structure. 

Rf (50 % ethyl acetate in hexane)= 0.51 

HRMS calcd for (M+H) + [(C^H^NgOa + H) + ] ion 538.7154; found 538.3072 
Example 45 (Not within the scope of the claims) 

N HO 

L-lsoleucine, N-[1-(2-(Biphenyl-4-yl)-2-Oxoethyl)-L-Proryl] Benzyl Ester. A solution of N-[2-(biphenyl-4-yl)- 
2-oxoethyl) L-proline (102 mg, 0.33 mmol, 1 .0 eq), N-ethylmorpholine (270 uL, 2.12 mmol, 6.4 eq) in acetonitrile (1 .0 
mL) was cooled to 0 °C and treated with a 50% solution of 1 -n-propylphosphonic acid cyclic anhydride in dichlorometh- 
ane (340 uL, 0.53 mmol, 1 .6 eq) followed by the tosylate salt ot L-isoleucine benzyl ester (143 mg, 0.36 mmol, 1.1 eq). 
Purification by HPLC provided 45 mg (26%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound 
was consistent with the structure. 
Rf 50 % ethyl acetate in hexane)= 0.29 

Example 46 - 




L-lsoleucine, N-[1-(2-<Biphenyl-4-y l)-2-Oxoethyl)-L-ProtyQ tert-Butylamide. A solution of N-[2-(biphenyl-4-yl)- 
2-oxoethyl] L-proline (50 mg, 0.16 mmol, 1.0 eq), N-ethylmorpholine (125 uL, 0.98 mmol, 6 eq) in acetonitrile (0.5 mL) 
was cooled to 0 °C and treated with a 50% solution of 1 -n-propylphosphonic acid cyclic anhydride in dichloromethan 
(170 uL, 0.27 mmol, 1 .6 eq) followed by L-isoleucine tert-butylamide (49 mg, 0.19 mmol, 1.1 eq). Purification by HPLC 
provided 12 mg (16%) of the title compound. The 300 MHz. 1 H NMR analysis of this compound was consistent with 
the structure. 

Rf 50 % ethyl acetate in hexane)= 0. 38 

HRMS calcd for (M+H)+ [{C^H^H^ + H)+] ion 478.6604; found 478.3072 
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L-Phenylalanine, N-[1-(2-(Biphenyl-4-yl)-2-OxoethyI)-L-Prolyl] Benzylamide. A solution of N-[2-(biphenyl- 
4-yl)-2-oxoethyl] L-proline (51 mg, 0.16 mmol, 1.0 eq), N-ethylmorpholine (125 uU 0.98 mmol, 6 eq) in acetonitrile (0.5 
mL) was cooled to 0 °C and treated with a 50% solution of 1 -n-propylphosphonic acid cyclic anhydride in dichlorometh- 
ane (170 uL, 0.27 mmol, 16 eq) followed by phenylalanine benzylamide (49 mg, 0.19 mmol, 1.1 eq). Purification by 
HPLC provided 12 mg (14%) of the title compound. The 300 MHz, *H NMR analysis of this compound was consistent 
with the structure. 

Rf 50 % ethyl acetate in hexane)= 0.38 
Example 48 

N H 0 

o 

L-Methionine, N-[1-(2-(B!phenyl-4-yl)-2-Oxoethyl)-L-Proryl] Benzylamide. A solution of N-[2-(biphenyM-yl)- 
2-oxoethyl] L-proline (54 mg, 0.17 mmol, 1 .0 eq), N-ethylmorpholine (1 33 uL, 1 .04 mmol, 6 eq) in acetonitrile (0.5 mL) 
was cooled to 0 °C and treated with a 50% solution of 1 -n-propylphosphonic acid cyclic anhydride in dichloromethane 
(180 uL, 0.27 mmol, 1 .6 eq) followed by the L-methkxiine benzylamide (71 .36 mg, 0.30 mmol, 1 .7 eq). Purification by 
HPLC provided 35 mg (38%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent 
with the structure. 

Rf 50 % ethyl acetate in hexane) = 0.40 

HRMS calcd for (M+H)+ [^H^C^S + H) + ] ion 530.711 ; found 530.2480 
Example 49 




Glycine, N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] Benzylamide. 

a) 1-(2-Adamantan-1-vl-2Qxoethvl) L-Proline . Using the procedure described in example 1d, a solution of L-pro- 
lin , 1-(2-adamantan-1-yl-2-oxoethyl) benzyl ester (30.0 g, 76.63 mmol), 10% palladium on carbon (4.2 g), and 
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methanol (100 mL) was purged with hydrogen, and stirred under an atmospher of hydrogen until no more benzyl 

ester was observed by TLC. The solution was purged with argon, filtered through a plug of celrte, and concentrated 

in vacuo, and recrystallized from ethyl ether to provide 19.45 g. (85%) of the title compound as a white solid. The 

300 MHz, *H NMR analysis of this compound was consistent with the structure. 

mp 130-142 (sweat), 143*145 (melt) 

Rf (20% MeOH in dichloromethane) = 0.32 

b) Glycine, N-f1-(2-Adamantan-1-yl'2-Oxoethvn-L-Prolvn Benzylamide . Using the procedure described in example 
1a, a solution of 1-(2-adamantan-1-yl-2-oxoethyl) L-proline (104.6 mg, 0.36 mmol, 1.0 eq), triethylamine (150 uL, 
1 .07 mmol, 3.0 eq), and THF (1 .5 mL), was treated with isobutyl chloroformate (51 uL, 0.39 mL, 1 .1 eq), then with 
glycine N-benzylamkie (88.2 mg, 537 umol, 1.5 eq). Workup as before provided 53.9 mg (34%) of the title com- 
pound as a white foam. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R| (50 % ethyl acetate in dichloromethane) = 0.22 



L- Valine, N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described in ex- 
ample la, a solution of 1-(2-adamantan-1-yl-2-oxoethyl) L-proline (109.1 mg, 0.37 mmol, 1.0 eq), triethylamine (156 
uL, 1.12 mmol, 3.0 eq), and THF (1.5 mL), was treated with isobutyl chloroformate (53 uL, 0.41 mL, 1.1 eq), then with 
L-valine benzylamide (117.5 mg, 570 umol, 1.5 eq). Workup as before provided:127 mg (71%) of the title compound 
as a white loam. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50 % ethyl acetate in dichloromethane) = 0.40 



L-Leucine, N-[1 -(2- Adamantan-t-yl-2-Oxoethyl)-L- Prolyl] Benzylamide. Using the procedure described previ- 
ously, a solution of 1 -(2-adamantan-1 -yl-2-oxoethyl) L-proline (108 mg, 0.37 mmol, 1 .0 eq), triethylamine (156 uL, 1 .11 
mmol, 3.0 eq), and THF (1.5 mL), was treated with isobutyl chloroformate (53 uL, 0.41 mL, 1.1 eq), then with L-teucine 
N -benzylamide (123 mg, 570 umol, 1.5 eq). Workup as before provided 124 mg (68%) of the title compound. The 300 
NHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50 % ethyl acetate in dichloromethane) = 0.48 



Example 50 




Example 51 
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Example 52 



5 



10 




L-Phenylalanine, N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L- Prolyl] Benzylamide. Using the procedure described 
*5 previously, a solution of 1-(2-adamantan-1-yl-2-oxoethyl) L-proline (100 mg, 0.34 mmol, 1.0 eq), L-phenylalanine N- 
benzylamide (1 75 mg, 686 umol, 2.0 eq) and dichloromethane (1.0 mL), was cooled to 0 °C, and treated with triethyl- 
amine (286 uL, 2.0 mmol, 6.0 eq). To this chilled solution was added a 50 % solution of 1-n-propylphosphonic acid 
cyclic anhydride in dichloromethane (436 uL, 0.68 mL, 2.0 eq). When TLC indicated the reaction was complete, the 
solution was allowed to warm to 22 °C, washed with satd aq NaHC0 3 , concentrated in vacuo, and purified by flash 
20 chromatography to provide 144 mg (80%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound 
was consistent with the structure. 
R f (50 % ethyl acetate in dichloromethane) = 0.36 

Example 53 

2S 



30 




35 

L-Norvaline, N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described pre- 
viously, a solution of 1 -(2-adamantan-1 -yl-2-oxoethy I) L-proline (155 mg, 0.53 mmol, 1.0 eq), L-norvaline N-benzyla- 
mide (220 mg, 1.07 mmol, 2.0 eq) and dichloromethane (1.0 mL), was treated with triethylamine (446 uL, 3.2 mmol, 
6.0 eq), and a 50 % solution of 1 -n-propylphosphonic acid cyclic anhydride in dichloromethane (680 uL, 1 .07 mL, 2.0 
40 eq), to provide 372 mg (70%) of the title compound. The 300 MHz, *H NMR analysis of this compound was consistent 
with the structure. 

R f (50 % ethylacetate in dichloromethane) = 0.37 
Example 54 

45 



50 




55 

L-Norleuclne, N-[1 -(2- Adamantan-1-yl-2-Oxoethyl)-L- Prolyl] Benzylamide. Using the procedure described 
previously, a solution of 1-(2-adamantan-1-yl-2-oxo thyl) L-proline (154 mg, 0.53 mmol, 1.0 eq), L-norleucine N-ben- 
zylamide (234 mg, 1 .07 mmol, 2.0 eq) and dichloromethane (1 .0 mL), was treated with triethylamine (446 uL, 3.2 mmol, 
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6.0 eq). and a 50 % solution of 1 -n-p ropytphosphonic acid cyclic anhydride in dichloromethane (680 uL, 1.07 mL, 2.0 
eq), to provide 21 0 mg (80%) of the title compound as a white foam. The 300 MHz, 1 H NMR analysis of this compound 
was consistent with the structure. 
R f (50 % ethyl acetate in dichloromethane) = 0.44 

Example 55 




L-Asparagine, N-[1-(2-Adamantan-1-yl-2-Oxo«thyl)-L-Prolyl] Benzy (amide. Using the procedure described 
previously, heterogeneous solution of 1-(2-adamantan-1-yl-2-oxoethyl) L-proline (152 mg t 0.52 mmol, 1.0 eq), L-as- 
paragine.N-benzylamide (231 mg t 1.04 mmol, 2.0 eq) and dichloromethane (1.5 mL), was treated with triethylamine 
(436 ul_ 3.1 mmol, 6.0 eq), and a 50 % solution of 1-n-propylphosphonic acid cyclic anhydride in dichloromethane 
(663 uL, 1.04 mL ; 2.0 eq), to provide 130.7 mg (51%) of the title compound as a white foam. The 300 MHz, *H NMR 
analysis of this compound was consistent with the structure. 
R f (10% MeOH in dichloromethane) = 0.41 

Example 56 




L-Serine-{0-Benzyl Ether), N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L-Protyl] Benzylamlde. Using the procedure 
described previously, a solution of 1-(2-adamantan-1-yl-2-oxoethyl) L-proline (151 mg, 0.52 mmol, 1.0 eq) t L-serine- 
(Obenzyl ether)-N-benzylamide (294 mg, 1 .03 mmol, 2.0 eq) and dichloromethane (1 .5 mL), was treated with triethyl- 
amine (432 uL, 3. 1 mmol, 6.0 eq), and a 50 % solution of 1 -n-propy Iphosphonic acid cyclic anhydride in dichloromethane 
(658 uL t 2.0 eq), to provide 220 mg (76%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound 
was consistent with the structure. 
R, (50% ethyl acetate in dichloromethane) = 0.30 
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L-p-Phenylalanine, N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyll Benzylamide. Using the procedure de- 
scribed previously, a solution of 1 -(2-adamantan-1 -yl-2-oxoethyl) L-proline (154 mg, 0.53 mmol, 1 .0 eq), ^-phenyla- 
lanine N-benzylamide (2B6 mg, 1 .06 mmol, 2.0 eq) and dichloromethane (1 .5 mL), was treated with triethylamine (442 
uL, 3.2 mmol, 6.0 eq), and a 50 % solution of 1-n-propylphosphonic acid cyclic anhydride in dichloromethane (673 uU 
2.0 eq), to provide 229 mg (81 %) of the title compound. The 300 MHz. 1 H NMR analysis of this compound was consistent 
with the structure. 

R f (50% ethyl acetate in dichloromethane) = 0.40 

Example 58 




L-Cyclohexylalanine, N-[H2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure de- 
scribed previously, a solution of 1-(2-adamantan-1-y1-2-oxoethyl) L-proline (155 mg. 0.53 mmol, 1.0 eq), L-cyclohex- 
ylalanine N-benzylamide (248 mg) and dichloromethane (1.5 mL), was treated with triethylamine (444 uL, 3.2 mmol, 
6.0 eq), and a 50 % solution of 1-n-propylphosphonic acid cyclic anhydride in dichloromethane (676 uL, 2.0 eq), to 
provide 148 mg (52%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with 
the structure. 

R f (50% ethyl acetate in dichloromethane) = 0.42 
Example 59 




L-lsoleucine, N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L'Prolyl] alpha-(S)-methylbenzylamide. Using the proce- 
dure described previously, a solution of 1-(2-adamantan-1-yl-2-oxoethyl) L-proline (154 mg, 0.53 mmol, 1.0 eq), L- 
isoleucine alpha-(S)-methylbenzylamide (247 mg, 1 .05 mmol) and dichloromethane (1 .5 mL), was treated with triethyl- 
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amine (441 uL, 3.2 mmoi, 6.0 eq), and a 50% solution of 1 -n-propylphosphonic acid cyclic anhydride in dichloromethane 
(671 uL, 2.0 q) t to provide 192 mg (72%) of the title compound. The 300 MHz, *H NMR analysis of this compound 
was consistent with the structure. 
R f (50 % ethyl acetate in dichloromethane) = 0.44 

Example 60 

L-lsoleucine, N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] alpha-(R)-methy1benzylamide. Using the proce- 
dure described previously, a solution of 1 -(2-adamantan-1 -yl-2-oxoethyl) L-proline (146 mg, 0.53 mmoi, 1.0 eq), L- 
isoleucine alpha-(R)-methylbenzyiamide (234 mg, 1 .05 mmoi) and dichloromethane (1 .5 mL), was treated with triethyl- 
amine (420 uL, 6.0 eq), and a 50 % solution of 1 -n-propylphosphonic acid cyclic anhydride in dichloromethane (638 
uL, 2.0 eq), to provide 108 mg (43%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was 
consistent with the structure. 
R f (1 5% methanol in dichloromethane) = 0.47 

Example 61 

^X«-& 

y HO 

Jf 

L-lsoleucine, N*[H2-Adamantan-1-yt-2-Oxoethyl)-L-ProlyQ Pyridin-4-ylmethylamide. Using the procedure 
described previously, a solution of 1 -(2-adamantan-1 -yl-2-oxoethyl) L-proline (230 mg, 0.78 mmoi, 1 .0 eq), L-isoleucine 
pyridin-4-ylmethylamide (266 mg, 1 .5 mmoi) and dichloromethane (2 mL), was treated with triethylamine (660 uL, 6.0 
eq), and a 50 % solution of 1 -n-propylphosphonic acid cyclic anhydride in dichloromethane (1 .0 mL, 2.0 eq), to provide 
1 80 mg (46%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (4% methanol in dichtoromethane) = 0.23 

Example 62 

a^X^O 

N * 

J HO 

L-lsoleucfn , N-[1 -<2- Adam antan-1-yl-2-Oxo€thy I )-L- Prolyl] Pyridin-2-yl methyl amide. Using the procedure 
d scribed previously, a solution of 1 -<2-ac&mantan-1 -yl-2-oxoethyl) L-prolin (165 mg, 0.56 mmoi, 1.0 eq), L-isol ucine 
pyridin-2-ylmethylamide (246 mg, 1 .11 mmoi) and dichloromethan (2 mL), was treated with triethylamine (475 uL, 6.0 
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eq), and a 50 % solution of 1 -n-propylphosphonic acid cyclic anhydride in dichloromethane (721 uL, 2.0 eq). to provide 
21 4 mg (77%) of th title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (5% methanol in dichloromethane) = 0.21 

Example 63 



N 



L-lsoleucine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyq 4-methoxybenzy lamide. Using the procedure de- 
scribed previously, a solution of 1-(2-adamantan-1-yl-2-oxoethyl) L-proline (140 mg, 0.48 mmol, 1.0 eq), L-isoleucme 
4-methoxybenzylamide (238 mg, 0.95 mmol) and dichloromethane (2 mL), was treated with triethylamine (400 uL, 6.0 
eq), and a 50 % solution of 1 -n-propylphosphonic acid cyclic anhydride in dichloromethane (610 uL, 2.0 eq), to provide 
207 mg (B2%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetate in dichloromethane) = 0.31 



Example 64 




OCK 3 



L-lsoleucine, N-[H2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] 2-methoxy benzylamide. Using the procedure de- 
scribed previously, a solution ol 1 -(2-adamantan-1 -yl-2K)xoethyl) L-proline (179 mg, 0.61 mmol, 1.0 eq). L-isoleucme 
2-methoxybenzylamide (308 mg, 1 .23 mmol) and dichloromethane (2 mL), was treated with triethylamine (515 uL, 6.0 
eq) and a 50 % solution of 1 -n-propylphosphonic acid cyclic anhydride in dichloromethane (783 uL, 2.0 eq), to provide 
254 mg (79%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetate in dichloromethane) = 0.31 



Example 65 



| HO 
VOH 



L-lsoleucine, N-[1-<Carboxymethyl)-L-Prolyl] Benzylamide. Using the hydrogenation conditions described in 
example Id. a solution of L-isoleucine, N-[1-(2-benzyloxy-2-oxoethyl)-L-prolyl] benzylamide (14.80 g. 31.76 mmol), 
1 0% palladium on carbon (0.80 g), and methanol (350 mL). was purged with hydrogen, and stirred under an atmosphere 
of hydrogen at 22 °C. After 8 hrs, the solution was purged with argon, filtered through a plug of celite, and concentrated 
in vacuo to provide 11.47 g (96%) of the title compound as a white solid. The 300 MHz. NMR and mass spectrum 
analysis of this compound was consist ntwithth structure. 
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mp - 76-80 °C 

R ( (100% ethyl acetate) = 0.04 

Mass Spectrum (El) m/e (re! intensity) 376 (20, M+H), 307 (38), 154 (100), 136 (82). 



Example 66 



N H o 

Vq 



C0 2 Et 



L-lsoleucine, N-[1-[2-[N-(Piperidine-3-Carboxylic Acid Ethyl Ester)]-2-Oxoethyl]-L-Protyl] Benzylamide. A 

-5 °C solution of L-isoteucine, N-{1-(carboxymethyl)-L-proiyl] benzylamide (266 mg, 0.71 mmol, 1.0 eq) t N-ethylmor- 
pholine(135uU 1.06 mmol, 1 .5 eq) in acetonijrile (5.0 mL) was treated with isobutylchloroformate(t01 uL, 0.78 mmol, 
1.1 eq) followed by ethyl nipecotate (220 uL, 1.40 mmol, 2.0 eq). Purification by flash chromatography provided 150 
mg (41%) of the title compound as a colorless oil. The 300 MHz, *H NMR analysis of this compound was consistent 
with the structure. 
R, (1 00% ethyl acetate) = 0.22 



L-lsoleucine, N-[1-(2-(1 ( 4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide. A-5°C solu- 
tion of L-isoleucine, N-[1 -(carboxymethyl)-L-proiyl] benzylamide (254 mg, 0.67 mmol, 1 .0 eq), N-methylmorpholine (96 
uU 0.88 mmol, 1.30 eq) in acetonitrile (7 mL) was treated with isobutyl chloroformate (96 uL, 0.74 mmol, 1.1 eq). 
followed by 1 t 4-dioxa-8-aza-spiro[4.5] decane (0. 1 93 g, 1 .35 mmol, 2.0 eq). Purification by flash chromatography pro- 
vided 280 mg (83%) of the title compound as a colorless oil. The 300 MHz, 1 H NMR and mass spectrum analysis of 
this compound was consistent with the structure. 
R f (100% ethyl acetate) = 0.1 3 
R f (20% MeOH in ethyl acetate) = 0.68 

Mass Spectrum (+EI) m/e (rel intensity) 500 (10.M+), 330 (12), 253 (100), 142 (18). 



Example 67 




Example 68 




L-lsoleucine, t4-[1-[2-(N-(4-Benzylplperidyl))-2-Oxoethyl]-L-Prolyl] Benzylamide. A -5 °C solution of L-isoieu- 
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cine, N-[1-(carboxymethyl)-L-prolyl] benzylamide (321 mg, 0.85 mmol, 1.0 eq), N*methylmorpholine (122 uL, 1.11 
mmol, 1.30 eq) in acetonitrile (8 mL) was treated with isobutyl chloroformate (127 uL, 0.98 mmol, 1.15 eq) followed by 
4-benzylpiperidine (0.299 g, 1.71 mmol, 2.0 eq). Purification by flash chromatography provided 401 mg (88%) of the 
title compound as a colorless oil. The 300 MHz, 1 H NMR and mass spectrum analysis of this compound was consistent 
with the structure. 

R f (100% ethyl acetate) = 0.29: R f (20% MeOH in ethyl acetate) = 0.69 

Mass Spectrum (+CI) m/e (rel intensity) 532 (70.M+), 425 (30), 357 (22), 330 (100). 



L-lsoleucine, N-[H2^2-Methylpiperidine)-2-Oxoethyl]-L-Proryl] Benzylamide. A -5 °C solution of L-isoleu- 
cine, N-[1-(carboxymethyl)-L-prolyl] benzylamide (202 mg, 0.53 mmol, 1.0 eq), N-ethylmorphoIine (82 uL, 0.64 mmol, 
1 .20 eq) in acetonitrile (8 mL) was treated with isobutyl chloroformate (80 uL, 0.62 mmol, 1 .1 5 eq) followed by 2-meth- 
ylpiperidine (0.106 g, 1.07 mmol, 2.0 eq). The solution was warmed to 22 °C, concentrated to a residue, and purified 
by flash chromatography to provide 80 mg (32%) of the title compound as a colorless oil. The 300 MHz, 1 H NMR and 
mass spectrum analysis of this compound was consistent with the structure. 
R f (100% ethyl acetate) = 0.26 
R f (20% MeOH in ethyl acetate) = 0.61 

Mass Spectrum (+EI) m/e (rel intensity) 456 (10.M+), 330 (14), 209 (100), 82 (82) 



L-lsoleucine, N-[H2-(2-Hydroxyethylamine)-2-Oxoethyl)-L-Protyl] Benzylamide. A -5°C solution of L-isoleu- 
cine, N-[1-(carboxymethyl)-L-pro!yl] benzylamide (0.215 g, 0.58 mmol, 1.0 eq), and triethylamine (96 uL, 70 mg, 0.64 
mmol, 1.20 eq), in acetonitrile (10 mL) was treated with isobutyl chloroformate (83 uL, 86 mg, 0.63 mmol, 1.1 eq) 
followed by 2-aminoethanol (69 uL, 70 mg, 1.15 mmol, 2.0 eq). Workup as above provided 127 mg (53 %) of the title 
compound. The 300 MHz, 1 H NMR and mass spectrum analysis of this compound was consistent with the structure. 
Rf(100% ethyl acetate) = 0.05 

Mass Spectrum (+EI) m/e (rel intensity) 418 (10, M+), 330 (10), 171 (100), 153 (30). 



Example 69 




Example 70 




O 
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Example 71 




L-lsoleucine, N-[1-[2-(4 Phenylptperazine)-2-Oxoethyq-L-ProIyf] Benzylamide. A -5 °C solution of L-isoleu- 
cine, N^1-(carboxymethyl)-L-profyn benzylamide (0.214 g, 0.58 mmol, 1.0 eq), and triethylamine (96 uL, 70 mg, 0.64 
mmol, 1 .20 eq), in acetonitrile (6 mL) was treated with isobutyl chloroformate (63 uL, 86 mg, 0.63 mmol, 1 . 1 eq) followed 
by 4-phenylpiperazine (170 uL, 186 mg, 1.15 mmol, 2.0 «q). Workup as above provided 170 mg (57 %) of the title 
compound. The 300 MHz, NMR and mass spectrum analysis of this compound was consistent with the structure. 
Ri(100% ethyl acetate) = 0.18 

Mass Spectrum (+EI) m/e (rel intensity) 519 (30, M+), 330 (22), 272 (100), 161 (20), 136 (25). 
Example 72 




Vo 

L-lsoleucine, N-[1-[2-(1 -Pyrrol idine)-2-Oxoethyl]-L-Proly I] Benzylamide. A-5 °C solution of L-isoleucine, N- 
[1-(carboxymethyl)-L-protyl] benzylamide (0.212 g, 0.56 mmol, 1.0 eq), and triethylamine (96 uL, 65 mg, 0.65 mmol, 
1.15 eq), in acetonitrile (10 mL) was treated with isobutyl chloroformate (77 uL, 80 mg, 0.59 mmol, 1.05 eq) followed 
by pyrrolidine (94 uL, 80 mg, 1.13 mmol, 2.0 eq). Workup as above provided 205 mg (85 %) of the title compound. The 
300 MHz, 1 H NMR and mass spectrum analysis of this compound was consistent with the structure. 
R,(100% ethyl acetate) = 0.14 

Mass Spectrum (+EI) m/e (rel intensity) 428 (13, M+), 330 (10), 208 (10), 181 (100), 82 (85). 
Example 73 



H 

N n o 

O H ^ 

L-lsoleucine, N-[1-[2-(N-Cyclopenty lam ino)-2-Oxoethyf>L- Prolyl] Benzylamide. A -5 °C solution of L-isoleu- 
cine, N-[1-(carboxymethyl)-L-protyl] benzylamide (0.212 g, 0.56 mmol, 1.0 eq), and triethylamine (96 uL, 65 mg, 0.65 
mmol, 1.15 eq), in acetonitrile (10 mL) was treated with isobutyl chloroformate (77 uL, 86 mg, 0.59 mmol, 1.05 eq) 
followed by cyclopentylamine (111 uL, 96 mg, 1.13 mmol, 2.0 eq). Workup as above provided 198 mg (79 %) of the 
title compound. Th 300 MHz, 1 H NMR and mass spectrum analysts of this compound was consistent with th structure. 
Rf(100% thylac tat ) = 0.22 
R,(20% MeOH in ethyl acetate) = 0.55 
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Mass Spectrum (+EI) m/e (rel intensity) 442 (2B, M+), 375 (11), 330 (35), 297 (28), 212 (100). 



Example 74 




L-lsoleucine, N-[1-[2-(N-(Phenylmethylamino))-2-Oxoethyl]-L-Prolyl] Benzylamide. A -5 B C solution of L-iso- 
leucine, N-[1-(carboxymethyl)-L-prolyl] benzylamide (0.218 g, 0.58 mmol, 1.0 eq), and triethylamine (89 uL, 64 mg, 
0.64 mmol, 1.10 eq), in acetonitriie (10 mL) was treated with isobutyi chloroformate (79 uL, 83 mg, 0.61 mmol, 1.05 
eq) followed by benzylamine (82 uL t 80 mg, 0.75 mmol, 1 .3 eq). After the addition was complete, the flask was removed 
from the cold bath and the solution was stirred at 22 °C for 3 hrs. Workup as above provide 227 mg (84%) of the title 
compound as a white solid. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
mp = 76-80 °C 

Rrfl 00% ethyl acetate) = 0.25 



L-lsoleucine, N-[1-[2-(N-(Cyclohexylmethylamino))-2-OxoethyO-L-Prolyl] Benzylamide. Using the procedure 
described previously, a solution of L-isoleucine, N-[1-(carboxymethyl)-L-prolyl] benzylamide (0.220 g, 0.58 mmol, 1.0 
eq) , and triethylamine (89 uL, 64 mg, 0.64 mmol, 1.10 eq), in acetonitriie (1 0 mL) was treated with isobutyi chlorof ormate 
(79 uL, 83 mg, 0.61 mmol, 1 .05 eq) followed by cyctohexylmethylamine (99 uL, 86 mg, 0.75 mmol, 1.30 eq). Workup 
as above provided 201 mg (73 %) of the title compound. The 300 MHz, n H NMR analysis of this compound was con- 
sistent with the structure. 
Rj(1 00% ethyl acetate) = 0.23 
R<(20% MeOH in ethyl acetate) = 0.64 



L-lsoleucine, N-[1-(2-(4-Phenylplperidyl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described 
abov , a solution of L-isoleucine, N-[1-(carboxymethyl)-L-prolyl) benzylamide (0.124 g, 0.33 mmol, 1.0 eq), and N- 
m thylmorpholine (43 uL, 40 mg, 0.40 mmol, 1 .20 eq), in acetonitril (3 mL) was treated with isobutyi chloroformate 
(45 uL, 47 mg, 0.35 mmol, 1.05 eq) followed by 4-phenylpiperidtne (69 mg, 0.43 mmol. 1.3 eq). Workup as abov 
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provided 101 mg (59 %) of the title compound, 
thestructur . 

R,(100% ethyl acetate) = 0.18 



EP 0 564 924 B1 

The 300 MHz, *H NMR analysis of this compound was consistent with 



Example 77 




L-lsoleucine, N-n^-n^OJJI-Trimethyldodeca^ejO-trien-l-oOJ^-Oxoethyl^L-Proline] Benzylamide. A 

solution of L-isoleucine, N-[1 -(carboxymethyl)-L-prolyl] benzylamide (67 mg, 0.1 8 mmol), 4-N,N-dimethylaminopyridine 
(6.1 mg, 0.05 mmol, 0.3 eq), 1 ,3-dicyclohexylcarbodiimide (64 mg, 0.31 mmol, 1.8 eq) in dichloromethane (2.0 mL) 
was treated with trans/trans famesol (55 uL, 0.22 mmol, 1 .2 eq). After TLC indicated the reaction was complete, the 
mixture was purified by HPLC to provide 27 mg (26%) of the title compound. The 300 MHz, 1 H NMR analysis of this 
compound was consistent with the structure. 
R f (50% ethyl acetate in dichloromethane) = 0.50 

HRMS calcd for (M+H) + [(C^H^N^ + H)+] ion 580.8365; found 550.4117 



L-lsoleucine, N -[1 -(2-{ 3-Pheny 1-2- Propen-1-Oxy)-2-Oxoethyl)-L- Prolyl] Benzylamide. Using the procedure 
described previously, a solution of L-isoleucine, N-{1 -(carboxymethyl)-L-prolyl] benzylamide (65 mg, 0.17 mmol)/4-N, 
N-dimethylaminopyridine (12.5 mg, 0.10 mmol, 0.6 eq), 1,3-dicyclohexylcarbodiimide (64 mg, 0.31 mmol, 1.8 eq) in 
dichloromethane (5.0 mL) was treated with trans cinnamyl alcohol (29 uL t 0.22 mmol, 1 .3 eq). After TLC indicated the 
reaction was complete, the mixture was purified by HPLC to provide 32 mg (38%) of the title compound. The 300 
MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetate in dichloromethane) = 0.47 

HRMS calcd for (M+H) + [(C^H^N^ + H) + ] ion 492.6424; found 492.2864 



L-lsoleucine, N-[1-(2-(3-Pheny 1-3- Mot hyJ-2-Propen-1-Oxy>-2-Oxoethyl)-L- Prolyl] Benzylamide. Using the 
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procedure described previously, a solution of L-isoleucine, N-[1-(carboxymethyl)-L-prolyl) benzylamide (56 mg, 0.15 
mmol), 4-N,N-dimethylaminopyridine (3.6 mg, 0.03 mmol, 0.2 eq), 1,3-dicyclohexytcarbodiimide (54 mg, 0.26 mmol, 
1.7 eq) in dichloromethane (5.0 mL) was treated with trans 2-methyl-3-phenyl-2-propen-1-ol (28 uL, 0.19 mmol, 1.3 
eq). After TLC indicated the reaction was complete, the mixture was purified by HPLC to provide 32 mg (42%) of the 
5 title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetate in dichloromethane) = 0.52 

HRMS calcd for (M+H) + [^H^NaC^ + H) + ] ion 506.6695; found 506.3021 
Example 80 
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is 




20 

L-lsoleucine, N^I^I-PhenylpropoxyK-OxoethylJ-L-Prolyl], Benzylamide. A solution of L-isoleucine, N-[1- 
(carboxymethyl)-L-prolyl] benzylamide (59 mg, 0.16 mmol), 4-N.N-dimethylaminopyridine (7.9 mg, 0.06 mmol, 0.4 eq), 
1 ,3-dicyclohexylcarbodiimide (49 mg ( 0.23 mmol, 1 .5 eq) in dichloromethane (5.0 mL) was treated with (+/-) 1 -phenyl- 
1-propanol (28 uL, 0.20 mmol, 1.3 eq). Alter TLC indicated the reaction was complete, the mixture was purified by 
2S HPLC to provide 32 mg (41%) of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent 
with the structure. 

R f (50% ethyl acetate in dichloromethane) = 0.51 

HRMS calcd for (M+H) + [(C^H^C^ + H)+] ion 494.6584; found 494.3021 
30 Example 81 
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L-lsoleucine, N-[1-(2-(1-PhenyM.Cyclohexylmethoxy)-2-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the pro- 
45 cedure described previously, a solution of L-isoleucine, N-[1-(carboxymethyl)-L-prolyl] benzylamide (71 mg, 0.19 
mmol), 4-N,N-dimethylaminopyridine (7.5 mg, 0.06 mmol, 0.3 eq), 1 ,3-dicyclohexylcarbodiimide (64 mg, 0.31 mmol, 
1 .6 eq) in dichloromethane (5.0 mL) was treated with (+/-) cyclohexylphenylcarbinol (45 mg, 0.24 mmol, 1.3 eq). After 
TLC indicated the reaction was complete, the mixture was purified by HPLC to provide 27 mg (26%) of the title com- 
pound. The 300 MHz, *H NMR analysis of this compound was consistent with the structure. 
so R f (50% ethyl acetate in dichloromethane) = 0.51 

HRMS calcd for (M+H)+ [(CsjH^NaOa + H)+] ion 548.7506; found 548.3491 
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L-lsoleucine, N-[H2-<1-Phenyl-2-(4-Morphollno)Ethoxy)-2-Oxoethyl)-L-ProlyO Benzylamide. Using the pro- 
cedure described previously, a solution of L-isoleucine, N-[1 -(carboxymethyl)-L-prolyl] benzylamide (58 mg, 0.15 
mmol), 4-N,N-dimethyiaminopyridine (13.2 mg, 0.10 mmol, 0.7 eq), 1 ,3-dicyclohexylcarbodiimide (57 mg, 0.27 mmol, 
1 .8 eq) in dichloromethane (5.0 mL) was treated with (+/-) alphai>henyl^-rnorpholinoethanol (60 mg, 0.29 mmol, 1 .9 
eq). After TLC indicated the reaction was complete, the mixture was purified by HPLC to provide 20 mg (22%) of the 
title compound. The 300 MHz, *H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetate in dichloromethane) = 0.32 



L-lsoleucine, N-[H2-(2-Oxy-2-Methyladamant-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the proce- 
dure described previously, a solution of L-isoleucine, N-[1-(carboxymethyl)-L-prolyl] benzylamide (61 mg, 0.16 mmol), 
4-N,N-dimethylaminopyridine (26 mg, 0.21 mmol, 1.3 eq), 1,3-dicyclohexylcarboditmide (51 mg, 0.25 mmol, 1.5 eq) in 
dichloromethane (3.0 mL) was treated with 2-methyl-2-adamantanol (33 mg, 0.21 mmol, 1.3 eq). After TLC indicated 
the reaction was complete, the mixture was purified by HPLC to provide 20 mg (23%) of the title compound The 300 
MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetate in dichloromethane) = 0.45 

HRMS calcd for (M+H)+ [^H^Oa + H)+] ion 524.72B4; found 524.3491 



L-lsoleucine, N-[1-{Adamantan-2-ylcarbamoylmethyl)-L-Prolyl] Benzylamide. Using th procedure described 
previously, a solution of L-isoleucine, N-{1-(carboxymethyl)-L-prolyl] benzylamid (113 mg, 0.30 mmol), triethylamine 
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(168 uL, 1.20 mmol, 4 eq) in acetonitrile (1.5 ml_), was cooled to 0 °C and treated with isobutyl chtoroformate (43 uL, 
0.33 mmol, 1.1 eq) followed by the hydrochloride salt of 2-adamantylamine (113.2 mg, 0.60 mmol, 2 eq). After TLC 
indicated the reaction was complete, the mixture was purified by HPLC to provide 10 mg (6.5%) of the title compound. 
The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
s R f (i 00% ethyl acetate) = 0.26 

Example 85 

L-lsoleucine, N-[HAdarnant-1-ylmethylcarbamoylmethyl)-L-Prolyl] Benzylamide. Using the procedure de- 
scribed previously, a solution of L-isoleucine, N-[1-(carboxymethyl)-L-prolyl] benzylamide (106 mg, 0.28 mmol), tri- 

20 ethylamine (1 58 uL,1 . 1 3 mmol, 4 eq) in acetonitrile (1 .5 mL, was cooled to 0 °C and treated with isobutyl chlorof ormate 
(40.5 uU 0.31 mmol, 1.1 eq) followed by 1 -adamantanemethylamine (100 uL, 0.57 mmol, 2 eq). After TLC indicated 
the reaction was complete, the mixture was purified by HPLC to provide 15 mg (10%) of the title compound. The 300 
MHz, ''H NMR analysis of this compound was consistent with the structure. 
R f (100% ethyl acetate) = 0.25 

25 HRMS calcd for (M+H) + [(C 31 H 47 N 4 0 3 + H) + ] ion 5237436; found 523.3651 

Example 86 



30 



35 




40 L-lsoleuclne, N-[1-(2-(2-Methyl-1-{S)-PhenyH-Propoxy)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the pro- 

cedure described previously, a solution of L-isoleucine, N-{1-(carboxymethyl)-L-proly0 benzylamide (298 mg, 0.73 
mmol), 4-N,N<Jimethylaminopyridine (95 mg, 0.77 mmol, 1.2 eq), 1 ,3-dicyclohexylcarbodiimide (243 mg, 1.18 mmol, 
1.8 eq) in dichloromethane (10 mL) was treated with (S)-2-methyl-1-phenyM-propanol (100 mg, 0.64 mmol, 1.3 eq). 
After TLC indicated the reaction was complete, the mixture was purified by HPLC to. provide 1 04 mg (32%) of the title 

45 compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetate in dichloromethane) = 0.57 

Example 87 
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L-lsoleucine, N-[H2-(2-Methyl-1-<R)-PhenyM-Propoxy)-2-Oxocthyl)-L- pro >ylJ Benzyiamide. Using the pro- 
cedure described previously, a solution of L-tsoleucine, N-(1-(carboxymethy!)-L-prolyl] benzyiamid {298 mg, 0.73 
mmol), 4-N, N-dimethyiaminopyridine (100 mg, 0.82 mmoI : 1.3 eq), 1 ,3-dicycIohexylcarbodiimide (242 mg : 1.17 mrnoL 
1.8 eq) in dichloromethane (10 mL) was treated with (R)-2-methyl-1-phenyl1-propanol (100 mg, 0.64 mmol, 1.3 eq). 
After TLC indicated the reaction was complete, the mixture was purified by HPLC to provide 96.2 mg (30%) of the title 
compound. The 300 MHz, n H NMR analysis of this compound was consistent with the structure. 
R f (50% ethyl acetate in dichloromethane) = 0.57 

Example 88 

| H O 

vo-f 

L-lsoleucine, N-[1-(2-{4-tert-Butylcyclohoxyl)-2-Oxoethyl)-L-Prolyl] Benzy (amide. Using the procedure de- 
scribed in example 1 e, treatment of L-proiine-L-isoleucine benzyiamide (200 mg, 0.63 mmol) with 4-(t-butyl)cyclohexy1 
a-chloromethyl ketone (164 mg, 0.76 mmol, 1.2 eq; prepared from 4-tert-butylcydohexane-carboxyiic acid), provided 
160 mg of the title compound as a white foam. The 300 MHz. 'H NMR analysis of this compound was consistent with 
the structure. 

R f = 0.45 (50% EtOAc in C^Cy. 

LSIMS = 498 (mass calculated for O^H^NgC^ = 497.73). 

Example 89 




L-lsoleucine, N-[1-(2-Blcyclo[2.2.1]hept-2-yl)-2-Oxoethyi)-L-ProlyI] Benzyiamide. Using the procedure de- 
scribed in example 1e, treatment of L-proiine-L-isoleucine benzyiamide (100 mg, 0.32 mmol) with 2-norbomyl a-chlo- 
romethyl ketone (82 mg, 0.48 mmol, 1.5 eq; prepared from 2-noitomanecarboxylic acid) provided 69 mg of the title 
compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f = 0.28 (70% EtOAc in hexane). 
LSIMS = 454 (mass calculated for C27H39N303 = 453.63). 

Example 90 
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L-lsoleucine, N-[1-(2-(3,4,5-Trimethoxyphcnyl)-2-Oxocthyl)-L-Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of L-proline-L-isoleucine benzylamide (100 mg, 0.32 mmol) with 3,4,5-trimethoxy- 
phenyl a-chloromethyl ketone (116 mg ; 0.47 mmol, 1.5 eq; prepared from 3,4,5-trimethoxybenzotc acid) provided 190 
mg of the title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
s R ( = 0.33 (50% EtOAc in CH 2 Cy. 

Example 91 



10 



IS 




L-lsoleucine, N-[1-(2-(Chroman-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide Hydrochloride Salt Using the pro- 
cedure described in example 1e ( treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with benzo- 
20 pyranyl a-chloromethyl ketone (266 mg, 1.26 mmol, 2 eq; prepared from 3,4-dihydro-2H-1-benzopyran-2-carboxylic 
acid) provided the amine which was treated with HCI in ether to provide 200 mg of the hydrochloride salt of the title 
compound as a mixture of diastereomers. The 300 MHz. 1 H NMR analysis of this compoud was consistent with the 
structure. 

R f = 0.38 (for free base: 80% EtOAc in hexane). 
25 LSIMS [M-HCI] = 491 (mass calculated for O&H&M&a + HCI = 528.09). 

Example 92 
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L-lsoleucine, N-[W2KBenzofuran-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide Hydrochloride Salt. Using the 
procedure described in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with ben- 
40 zof uranyl a-chloromethyl ketone (246 mg, 1 .26 mmol, 2 eq; prepared from 2-benzof urancarboxylic acid) provided the 
amine which was treated with HCI in ether to provide 200 mg of the hydrochloride salt of the title compound as a solid. 
The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f = 0. 1 3 (for free base: 50% EtOAc in hexane). 
LSIMS [M-HCI] = 476 (mass calculated for £2^33^04 + HCI = 512.05). 

45 
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L-Isoleucine, N-[1-(2-(3-Benzoyloxyphenyl>-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of L-proline-L*isoleucine benzylamide (200 mg, 0.63 mmol) with 3'-benzoyloxy-2-bro- 
moacetophenone (302 mg : 0-95 mmol, 1 .5 eq) provided 57 mg of the title compound as a solid. The 300 MHz, *H NMR 
analysis of this compound was consistent with the structure. 
LI MS = 556 (mass calculated for C^K^NgCs = 555.68). 



L-lsoleucine, N-[1-<2-(4-Ben2oyloxyphenyl>-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e ? treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with 4'-benzoyloxy-2-bro- 
moacetophenone (302 mg, 0.95 mmol, 1 .5 eq) provided 171 mg of the title compound as a foam. The 300 MHz, 
NMR analysis of this compound was consistent with the structure. 
LSIMS = 556 (mass calculated for C^H^^Og = 555.68). 



L-lsoleucine, N-[1-(2-(2-Benzoyloxyphenyl)-2-Oxoethyl)-L-Proly(] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with 2'-benzoyloxy-2-bro- 
moacetophenone (302 mg, 0.95 mmol, 1 .5 eq) provided 120 mg of the title compound as a foam. The 300 MHz, 1 H 
NMR analysis of this compound was consistent with the structure. 
LSIMS = 556 (mass calculated for C^HayNgOs = 555.68). 
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Example 96 




L-lsoleucine, N-II-^S-Phenoxyphenyl^-OxoethylK-P^y 1 ] Benzylamide. Using the procedure described 
in example 1e t treatment of L-proline-L-isoleucine benzylamide (200 mg t 0.63 mmol) with 3'-phenoxy-2-chloroace- 
tophenone (233 mg, 0.95 mmol, 1 .5 eq; prepared from 3-phenoxybenzoic acid) provided 80 mg of the title compound 
as a foam. The 300 MHz, 1 H IMMR analysis of this compound was consistent with the structure. 
R f = 0.26 (70% EtOAc in hexane). 
LSIMS = 528 (mass calculated for C32H37N3O4 = 527.67). 

Example 97 




L-lsoleucine, N-[1-(2-{2-Phenoxyphenyl>-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described 
in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with 2*-phenoxy-2-chloroace- 
tophenone (233 mg, 0.95 mmol, 1 .5 eq; prepared from 2-phenoxy benzoic acid) provided 40 mg of the title compound 
as a foam. The 300 MHz, *H NMR analysis of this compound was consistent with the structure. 
R f = 0.31 (70% EtOAc in hexane). 
LSI MS = 528 (mass calculated for C^H^N^ = 527.67). 

Example 98 
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L-lsoleucine, N-[1-(2-(3 t 4,5-Triethoxyphenyl>-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with 3,4,5-triethoxyphenyl 
a-chloromethyl ketone (271 mg, 0.95 mmol, 1 .5 eq; prepared from 3.4,5-trtethoxybenzoic acid), provided 45 mg of the 
title compound as a foam. The 300 MHz, *H NMR analysis °* tnis compound was consistent with the structure. 
R f = 0. 19 (70% EtOAc in hexane). 
LSIMS = 568 (mass calculated for C^H^NPe = 567.73). 



L-lsoleucine, N-[1-(2-(Benzo[1,3]dioxot-5-yl)-2-Oxoethyl)-L- Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with piperonyl a-chlo- 
romethyl' ketone (168 mg, 0.95 mmol, 1.5 eq; prepared from piperonylic acid), provided 84 mg of the title compound 
as a foam. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
R f = 0.24 (70% EtOAc in hexane). 
LSIMS = 480 (mass calculated for C^H^^Og = 479.58). 



L-lsoleucine, N-[1-{2-Oxo-2-[4-(2-Phenoxyethoxy>-Phenyl]-Ethyl}-L-Prolyl] Benzylamide. Using the proce- 
dure described in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with ^-phenox- 
yethoxy-2-chloroacetophenone, (275 mg, 0^95 mmol, 1.5 eq; prepared from 4-(2-phenoxyethoxy)benzoic acid), pro- 
vided 80 mg of the title compound as a crystalline solid. The 300 MHz, *H NMR analysis of this compound was con- 
sistent with the structure. 

LSIMS = 572 (mass calculated for C^H^NaC^ = 571 .72). 
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L-lsoi ucine, N-[1-(2-(4-Phenoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure described 
in exampl 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmoi) with 4'-phenoxy-2-bromoace- 
tophenone (275 mg, 0.95 mmoi, 1.5 eq) provided 142 mg of the title compound. The 300 MHz, 1 H NMR analysis of 
this compound was consistent with the structure. 
5 LSIMS = 528 (mass calculated for C 32 H3 7 N 3 0 4 = 527.67). 

Example 102 
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L-tsoleucine, N-fl^^^e-Trimethoxyphenyl^-Oxoethyl^L-Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmoi) with 2\4\6Mrimethoxy- 
25 phenyl a-bromomethyl ketone (273 mg, 0.95 mmoi, 1.5 eq) provided 88 mg of the title compound. The 300 MHz, 1 H 
NMR analysis of this compound was consistent with the structure. 
LSIMS = 526 (mass calculated for C^H^^Oe = 525.65). 

Example 103 

30 




45 L-lsoleucine, N-CI-ta^S-Dimethoxyphenyl^-Oxoethyl^L-Prolyl] Benzylamide. Using the procedure de- 

scribed in example 1 e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmoi) with ^.S'-dimethoxyphenyl 
a-chloromethyl ketone (190 mg, 0.88 mmoi, 1.4 eq; prepared from 2,3-dimethoxybenzoic acid) provided 34 mg of the 
title compound. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
LSIMS = 496 (mass calculated for C 28 H3 7 N 3 O s = 495.62). 

so 
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L-lsoleucine, N-[1-(2-<2 f e-Dimethoxyphenyl)-2-Oxocthyl)-L-Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1 e ( treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with 2\6'-dimethoxyphenyl 
ct-bromomethyl ketone (326 mg, 1.26 mmol, 2.0 eq) provided 80 mg of the title compound. The 300 MHz, *H NMR 
analysis of this compound was consistent with the structure. 
LSIMS = 496 (mass calculated for C 28 H 37 N 3 0 5 = 495.62). 

Example 105 




L-lsoleucine, N-[1-(2-(1-(4-Methylphenyl)cyclohexyl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the proce- 
dure described in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with 1-(4-meth- 
y lphenyl)cyclohexyl a-ch toromethyl ketone (237 mg, 1 .26 mmol, 2.0 eq; prepared from 1 -{4-methylphenyl)-1 -cyclohex- 
anecarboxylic acid) provided 30 mg of the title compound. The 300 MHz, 1 H NMR analysis of this compound was 
consistent with the structure. 

LSIMS = 532 (mass calculated for C^H^I^C^ = 531 .74). 
Example 106 




L-lsoleucine, N-[1-(2-(1-{4-Chlorophenyl)cyclohexyl)-2-Oxoethyl)-L-Prolyf] Benzylamide. Using the proce- 
dure described in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with l-(4-chlo- 
roph nyl)cyclohexyl a-chi romethyl ketone (342 mg, 1 .26 mmol, 2.0 eq; prepared from 1 -{4-chloroph nyl)-1 -cyclohex- 
anecarboxylic acid) provided 30 mg of the titl compound. The 300 MHz, *H NMR analysis of this compound was 
consistent with th structure. 
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LSIMS = 552 (mass calculated tor C 32 H 42 CIN 3 03 = 552.16). 



Example 107 

o 

L-lsoleucine, N-[1-(2-(2,3,4.Trimethoxyphenyl)-2-Oxoethyl>-L-Prolyl] Benzylamide. Using the procedure de- 
scribed in example te, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with 2,3,4-trimethoxy- 
phenyl a-chloromethyl ketone (273 mg, 0.95 mmol, 1.5 eq) provided 100 mg of the title compound. The 300 MHz, 1 H 
NMR analysis of this compound was consistent with the structure. 
LSIMS = 526 (mass calculated for C^HagN^e = 525.65). 

Example 108 




L-lsoleucine, N-[1-(2-(1-Phenylcyclohexyl)-2-Oxoethyl)-L-Prolyl] Benzylamide. Using the procedure de- 
scribed in example 1e, treatment of L-proline-L-isoleucine benzylamide (200 mg, 0.63 mmol) with 1-phenylcyclohexyl 
a-chloromethyl ketone (224 mg, 0.95 mmol, 1.5 eq; prepared from 1-phenyl-1-cyclohexanecarboxylic acid) provided 
40 mg of the title compound. The 300 MHz, '•H NMR analysis of this compound was consistent with the structure. 
LSIMS = 518 (mass calculated for C 32 H 4 3N 3 03 = 517.72). 

Example 109 




O OCH 3 



L-lsoleucine, NH1-(2-(2,4,5-Trimethoxyphenyl)(.2-(Oxoethyl)-L-Prolyll Benzylamide. Using the procedure 
describ d in example 1e, treatment of L-prolin -L-isoIeucine benzylamide (200 mg, 0.63 mmol) with 2',4\5'-tnmethox- 
yph nyl a-bromomethyl ketone (274 mg, 0.95 mmol, 1.5 eq) provided 40 mg of the title compound. Th 300 MHz, H 
NMR analysis of this compound was consistent with the structure. 
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LSIMS = 526 (mass calculated for C29H 39 N 3 0 6 = 525.65). 



Example 110 (Not within the scope of the claims) 



O 




O OCK 3 



1-[2-{3 f 4,5-Trimethoxyphenyl)-2-Oxoethyl] L-Proline Benzyl Ester Hydrochloride. Using the procedure de- 
scribed in example 1 e, treatment of L-proline benzyl ester hydrcch bride (1 .00 g, 4. 14 mmoi) and 3,4,5-trimethoxyphenyl 
a-bromomethyl ketone (2.4 g, 8.27 mmol) provided the amine (Rf = 0.37: 50% EtOAc in hexane). The amine interme- 
diate was treated with HCI in ether and dried in vacuo to provided 1.58 g of the title compound as a solid. The 300 
MHz. 1 H NMR analysis of this compound was consistent with the structure. 



L- Pro line, 1-[2-{3,4,5-Trimethoxyphenyl)-2-Oxoethyl] Benzyl amide Hydrochloride. 

a) W2-(3 t 4,5-Trimethoxvphenyl)-2-Oxoethyn L-Proline Hydrochloride . The hydrochloride salt of 1-[2-(3,4,5-tri- 
methoxyphenyl)-2-oxoethyl] L-proline benzyl ester (1.53 g), was dissoved in ethanol (100 mL) and treated with 
10% palladium on carbon (150 mg). The flask was purged with argon, purged with hydrogen and left to stir under 
hydrogen atmosphere (1 atm) until the reaction appeared complete by TLC. The catalyst was removed by filtration 
through Celite and solvent removed in vacuo to provide 1.15 g of the title compound as a solid. The 300 MHz. 1 H 
NMR analysis of this compound was consistent with the structure. 

b) L-Proline, 1-f2-(3,4,5-Trimethoxvphenyl)-2-Oxoethyl1 Benzylamide Hydrochloride . To an oven-dried round bot- 
tomed flask was added N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethylJ-L-proline hydrochloride, (300 mg, 0.83 mmol, 
1 .0 eq), benzotriazoM -yloxy-tris(dimethyiamino)phosphonium hexafluorophosphate (369 mg, 0.83 mmol, 1 .0 eq.) 
and anhydrous tetrahydrofuran (10 mL). The slurry was cooled to 0 oC and treated with triethylamine (3.0 eq). 
After stirring 10 minutes at 0 °C, benzylamine (0.27 mL, 2.5 mmol, 3.0 eq) was added and the reaction mixture 
was allowed to warm to 22 °C over a one hour period. The solvent was removed in vacuo and the resulting residue 
was taken up in EtOAc (100 mL). The organic layer was washed with 5% citric acid (100 mL), sat. NaHCO a (100 
mL), sat. aq. NaCI (100 mL). dried (MgS0 4 ) and concentrated in vacuo. The residue was purified by flash chro- 
matography, and treated with HCI in ether to provide 1 28 mg of the title compound as a powder The 300 MHz, n H 
NMR analysis of this compound was consistent with the structure. 

LSIMS [M-HCIJ = 413 (mass calculated for C^H^^Og + HCI = 448.93). 



Example 111 



O 




V_/~ 0CH 3 
OCH3 



o 
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Example 112 




L-Proline, V[2-(3,4,5-Trimethoxyphenyl)-2-OxoethylJ 2-Phenethylamide Hydrochloride. Following the pro- 
cedure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-proline hydrochloride 
(300 mg, 0.53 mmol) and phenethylamine (0.31 mL, 2.5 mmol) provided, after treatment with HCI in E^O, 199 mg of 
the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
LSIMS [M-HCI]= 427 (mass calculated for C 2A H^N 2 0 $ + HCI = 462.98). 

Example 113 




L-Proline, 1-[2-{3A5-Trimethoxyphenyl)-2-Oxoethyl] 3-Phenylpropylamide Hydrochloride. Following the 
procedure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxypheny!)-2-oxoethyl]-L-proline hydrochlo- 
ride (300 mg, 0.83 mmol) and 3-phenylpropylamine (0.36 mL 2.5 mmol) provided, after treatment with HCI in EtaO, 
120 mg of the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent with the 
structure. 

LSIMS [M-HCI]=: 441 (mass calculated for CggH^NgOg + HCI = 477.00). 
Example 114 

N H 




OMe 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 4-Phenylbutylamide Hydrochloride. Following the pro- 
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cedure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl}-L-proline hydrochloride 
(300 mg, 0.83 mmol) and 4-phehylbutytamine (0.39 mL, 2.5 mmol) provided, after treatment with HCI in EtgO, 1 70 mg 
of the title compound as a powder The 300 MHz, *H NMR analysis of this compound was consistent with the structure. 
LSIMS [M-HCI]= 455 (mass calculated for C^H^NgOg + HCI = 491.03). 



Example 115 



N H 

w 



,OCH 3 

OCH 3 
OCH3 

L-Proline, 1-[2-<3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-{Pyrid-2-yl)ethy!amide Dfhydrochloride. Following 
the procedure described in Example 111b, the coupling of N-(2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-proline hydro- 
chloride (300 mg, 0.83 mmol) and 2(2-aminoethyl)pyridine (0.4 mL, 2.5 mmol) provided, after treatment with HCI in 
Et 2 0, 1 93 mg of the title compound as a powder. The 300 MHz, 'H NMR analysis of this compound was consistent 
with the structure. 

LSIMS [M-2HC0= 429 (mass calculated for C^H^^Og x 2HCI = 500.43). 
Example 116 




.OCH3 
^ y-OCH 3 
OCH 3 



L-Prollne, 1-[2-(3,4,5-Trlmethoxyphenyl)-2-Oxoethyl] 2-<4-aminophenyl)ethylamide Di hydrochloride.: Fol- 
lowing the procedure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-proline 
hydrochloride (300 mg, 0.83 mmol) and (4-aminophenyl)ethylamine (0.4 ml_ 2.5 mmol) provided, after treatment with 
HCI in Et 2 0, 1 02 mg of the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent 
with the structure. R f = 0.27 (for free base: EtOAc) 
LSIMS [M-2HCI]= 442 (mass calculated for C 24 H 31 N30 5 x2HCI = 514.45) 



Example 1 1 7 (Not within the scope of the claims) 



N 1 

I _<°CH3 ? ° - . 

VQ-OCH3 ^ 
O OCH 3 

L-Proline, 1-[2-{3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 3-(4-[N-Carboallyloxy]aminophenyl)propyl Ester Hy- 
drochloride. 
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a) 3-(4-Aminophenyl)propanol . To a round bottomed ftask equipped with a magnetic stirrer was added 4-nitrocin- 
namyl alcohol (2.0 g, 11 .16 mmol), 10% Pd on carbon (200 mg) and absolute ethanol (150 mL). The solution was 
purged with hydrogen and stirred at 22 °C under a hydrogen atmosphere. When TLC indicated the reaction was 
complete (4 h), the solution was purged with argon and tiltered through Celite. The tiltrat was concentrated in 
vacuo to provide 3-(4-aminophenyl)propanol, 1.72 g (>100%), as a viscous oil which solidified on standing. R, = 
0.17 (50% EtOAc in hexane). 

b) 3-(4-(N-CarPoallvloxy)-aminophenyl)propanot . To a round bottomed flask was added the 3-(4-aminophenyl) 
propanol (1 .3 g, 8.6 mmol), pyridine (1 .0 mL. 12 mmol) and dichloromethane (25 mL). The solution was cooled to 
0 °C and treated with allyl chlorolormate (1.0 mL, 9.4 mmol). After allowing to warm to 22 °C over 1 hour, the 
reaction mixture was diluted with dichloromethane and washed twice with 1 N HCI, followed by sat. NaHCOj, water 
and sat. aq. NaCI. The organic extract was dried (MgS0 4 ) and concentrated in vacuo. Purification by flash chro- 
matography (50% EtOAc in hexane), provided 1.77 g (88%) of the title compound as a clear oil which solidified 
on standing. The A H NMR analysis of this compound was consistent with the structure. 

R f = 0.37 (60% EtOAc in hexane). 

c) L-Proline. 1-f2-f3.4,5-Trimethoxvphenvn-2-Oxoethvl1 3-f4-fN-CarboaHvloxvlaminophenvl)propvl Ester Hydro- 
chloride . Following the procedure described in Example 111b, the coupling ot N-[2-(3,4,5-trimethoxyphenyl)-2-ox- 
oethy]-L-proline hydrochloride (300 mg, 0.83 mmol) and 3-(4-(N-carboallyloxy)aminophenyl)propanol (218 mg, 
0.83 mmol) provided, after treatment with HCI in E^O, 65 mg of the title compound as a foam. The 300 MHz, 1 H 
NMR analysis of this compound was consistent with the structure. 

LSIMS [M-HCI)= 542 (mass calculated for C&H&NzOq + HCI = 577.08). 

Example 118 

N H O 




OMe 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-Phenyl-2-oxoethylamide. Following the procedure 
described in Example 1 1 1 b, the coupling of N42-(3,4, 5-trimethoxypheny l)-2-oxoethy l]-L-proline hydrochloride (200 mg, 
0.56 mmol) and 2-aminoacetophenone hydrochlride (286 mg, 1 .67 mmol) provided 54 mg of the title compound as a 
powder. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
Rf = 0.46 (EtOAc) 

LSIMS = 442 (mass calculated for C 24 H 2B N 2 0 6 = 440.50). 
Example 119 




OMe 

L-Prbline, 1-[2^3A5-Trimethoxyphenyl)-2-Oxoethyl] Tetrshydrofurfurylamide. Following the procedure d - 
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scribed in Example 111b, the coupling of N-{2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-pfoline hydrochloride (200 mg, 
0.56 mmol) and tetrahydrofurfurytamine (0.17 mL, 1.67 mmol) provided 104 mg of the title compound as a powder 
The 300 MHz, *H NMR analysis of this compound was consistent with the structure. 
Rf = 0.20 (EtOAc) 

LSIMS = 407 (mass calculated for C 2 ^ 3Q t: 2 O e - 406.48). 
Example 120 




O OCH 3 



L-Proline, 1-[2-<3 t 4,5-Trimethoxyphenyl)-2-Oxoethyl] Naphthalervl-ylmethylamide. Following the procedure 
described in Example 111b, the coupling of N42-(3,4,5-trimethoxyphenyl)-2-oxoethyll-L-proline hydrochloride (300 mg, 
0.83 mmol) and 1-naphthyl methylamine (0.37 mL, 2.5 mmol) provided 150 mg of the title compound as a powder. The 
300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
LSIMS = 463 (mass calculated for C^H^N^s = 462.55). 

Example 121 



O 




NH 2 



O OCH3 



L-Prollne, 1-[2-{3 t 4,5-Trlmethoxyphenyl)-2-Oxoethyl] 2-(4-Sulfamoylphenyl)ethylamlde. Following the pro- 
cedure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-proline hydrochloride 
(300 mg, 0.83 mmol) and 4-{2-aminoethyl)benzene sulfonamide (334 mg, 1.67 mmol) provided 300 mg of the title 
compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
LSIMS = 506 (mass calculated for 02^3^507 = 505.60). 

Example 122 

N 

V OCH3 
Q-OCK 3 
0 OCH 3 

L-Proline, 1-[2-<3,4,5-Trlmethoxyphenyl)-2-Oxoethyl] 4-Phenylpiperidenylamlde. Following the procedure 
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describ d in Example 111b, the coupling ol N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-proiine hydrochtorid (250 mg, 
0.69 mmol) and 4-phenylpiperidine (336 mg, 2.1 mmol) provided 67 mg of the title compound as a loam. The 300 
MHz, 1 H NMR analysis of this compound was consistent.vith the structure. 
Rt = 0.22 (EtOAc) 

LSIMS = 467 (mass calculated for CgyH^^Og = 466.58). 
Example 123 



N 

I _.OCH 3 
N )pQ-OCH, 
O OCH3 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 4Methoxybenzamide Hydrochloride. Following the 
procedure described in Example 111b, the coupling of N-[2-(3,4 t 5-trimethoxyphenyl)-2-oxoethyl]-L-proltne hydrochlo- 
ride (250 mg, 0.69 mmol) and 4-methoxybenzylamine (0.27 mL, 2.1 mmol) provided, after treatment with HCI in Et^, 
90 mg of the title compound as a powder The 300 MHz, 1 H NMR analysis of this compound was consistent with the 
structure. Rf = 0.38 (free base in EtOAc) 

LSIMS [M-HCI] = 443 (mass calculated for C^H^^Og + HCI = 478.98): 
Example 1 24 

OCH3 




L-Proline, 1-[2K3A5-Trimethoxyphenyi)-2-Oxoethyl] 3-Methoxybenzamide Hydrochloride. Following the 
procedure described in Example 111b, the coupling of N-[2-(3 1 4,5-trimethoxyphenyl)-2-oxoethyl]-L-proline hydrochlo- 
ride (250 mg, 0.69 mmol) and 3-methoxybenzylamine (0.27 mL, 2.1 mmol) provided, after treatment with HCI in Et^, 
90 mg of the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent with the 
structure. 

R f = 0.38 (free base in EtOAc) 

LSIMS [M-HCI] = 443 (mass calculated for C^H^N^ + HCI = 478.98). 
Example 125 




O OCK3 
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L-Proline, 1-[2-<3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-Methoxybenzam*de Hydrochloride. Following the 
procedure described in Example 111b, the coupling of N-[2-(3 ( 4,5-trimethoxyphenyl)-2-oxoethyl]-L-pronne hydrochlo- 
ride (250 mg, 0.69 mmol) and 2-melhoxybenzytamine (0.27 mL, 2 J mmol) provided, after treatment with HCI in El 2 O t 
120 mg ot the title compound as a powder. The 300 MHz, 'H NMft analysis of this compound was consistent with the 
5 structure. 

R f = 0.38 (free base in EtOAc) 

LSIMS [M-HCI] = 443 (mass calculated for C^H^^Og + HCI = 478.98). 
Example 126 

10 



is 



20 




L-Proline, 1-[2-(3,4,5-Trlmethoxyphenyl)-2-Oxc*thyl] N-Methylphenethylamide Hydrochloride. Following 
the procedure described in Example 111b, the coupling of N-(2-(3 1 4 t 5-trimethoxyphenyl)-2-oxoethylJ-L-proline hydro- 
chloride (250 mg, 0.69 mmol) and N-methyi phenethylamine (0.30 mL, 2.1 mmol) provided, after treatment with HCI 
in Et 2 0, 20 mg of the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent 
with the structure. LSIMS [M-HCI] = 441 (mass calculated for C2 S H 32 N 2 0 5 + HCI = 477.00). 

Example 127 



35 




O OCH 3 > 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] (S)-a-methylbenzylamide Hydrochloride. Following 
the procedure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-proline hydro- 
chloride (250 mg, 0.69 mmol) and (S)-(-)-a-methylbenzylamine (0.27 mL, 2.1 mmol) provided, after treatment with HCI 
in Et 2 0, 160 mg of the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent 
with the structure. 

LSIMS [M-HCI] = 427 (mass calculated for C^H^N^s + HCI = 462.98). 
Example 128 



so 



ss 




O OCK3 
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L-Proline, 1-[2-(3A5-Trimethoxyphenyl)-2-Oxoethyl] (R)-a-methylbenzylamide Hydrochloride. Following 
the procedure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2K>xo thyl]-L-proline hydro- 
chloride (250 mg : 0.69 mmol) and (R)-(+)-a-methylbenzylamine (0.27 mL, 2.1 mmol) provided, after treatment with 
HCI in Et 2 0, 1 90 mg of the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent 
with the structure. 

LSIMS [M-HCI] = 427 (mass calculated for C^H^Og + HCI = 462.98). 



L-Proline, 1-[2-(3,4,5-Trimethbxyphenyl)-2-Oxoethyl] 1-methyl-3-phenylpropylamide Hydrochloride. Fol- 
lowing the procedure described in Example 111b, the coupling of N-[2-(3 1 4,5-trimethoxyphenyl)-2-oxoethyl]-L-proline 
hydrochloride (250 mg, 0.69 mmol) and 1 -methyl-3-phenylpropylamine (0.34 mL/2.1 mmol) provided, after treatment 
with HCI in EtgO, 40 mg of the title compound as a foam. The 300 MHz, 1 H NMR analysis of this compound was 
consistent with the structure. 

LSIMS [M-HCIJ = 455 (mass calculated for C^H^N^s + HCI = 491 .03). 



L-Proline, 1-[2H3,4,5-Trimethoxyphenyl>-2-Oxoethyl] Adamant-1-ylmethylamide Hydrochloride. Following 
the procedure described in Example 111b, the coupling of N-t2-(3,4,5-trimethoxyphenyt)-2-oxoethyl]-L-proline hydro- 
chloride (250 mg, 0.69 mmol) and 1 -adamantylmethytamine (0.37 mL, 2.1 mmol) provided, after treatment with HCI in 
Et a O, 100 mg of the title compound as a powder. The 300 MHz. 1 H NMR analysis of this compound was consistent 
with the structure. 

LSIMS [M-HCI] = 471 (mass calculated for C^H^N^ + HCI = 507.07). 



Example 129 



O 




Example 1 30 




Example 1 31 




O 



OCH 3 
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L-Proline, 1-[2H3A5-Trimethoxyphenyl)-2-Oxoethyl] 1-(RH1-naphlhyl)ethylamlde Hydrochloride. Follow- 
ing the procedure described in Example 111b, the coupling of N-^a^.S-trimethoxyphenyO^-oxoethyll-L-proline hy- 
drochloride (250 mg, 0.69 mmol) and (R)-1-(1-naphthyl)ethylamine (0.34 mL, 2.1 mmol) provided, after treatment with 
HCI in Et 2 0. 1 37 mg of the title compound as a powder. The 300 MHz. 1 H NMR analysis of this compound was consistent 
5 with the structure. 

LSIMS [M-HCf] = 477 (mass calculated for C^H^NjOg + HCI = 513.04). 

Example 1 32 

rs I _OCH 3 

ir0^ OCH3 

o och 3 

« L-Proline, 1-[2^3 f 4 f S-Trlmethoxyphenyl)-2-Oxoethyl] Cyclohexylmethylamide. Following the procedure de- 

scribed in Example 111b, the coupling of N-p-fS^.S-trimethoxyphenyO-a-oxoethylJ-L-proline hydrochloride (250 mg, 
0.69 mmol) and cyclohexylmethylamine (0.27 mL, 2. 1 mmol), provided 1 38 mg of the title compound as a powder. The 
300 MHz, 'H NMR analysis of this compound was consistent with the structure. 
LSIMS = 41 9 (mass calculated for C 24 H34N 2 O s = 41 8.54). 

Example 133 




L-Proline, 1-[2-<3,4,5-Trimethoxyphenyl)-2-Oxoethyl] Diphenylmethylamlde Hydrochloride. Following the 
procedure described in Example 111b, the coupling of N-[2-(3,4 f 5-trimethoxyphenyl)-2-oxoethyi]-L-proline hydrochlo- 
ride (250 mg, 0.69 mmol) and aminodiphenylmethane (0.12 mL, 0.69 mmol) provided, after treatment with HCI in EtgO, 
132 mg of the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent with the 
structure. 

LSIMS [M-HCIJ = 489 (mass calculated for C^H^NgOg + HCI = 525.05). 
Example 1 34 



50 



55 




O OCH3 
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L-Prolin , 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] tert-Butylamide Hydrochlorid . Following the proce- 
dure described in Example 111b, the coupling of N-(2-(3,4 ( 5-trimethoxyphenyl)-2-oxoethyl]-L-proline hydrochloride 
(250 mg t 0.69 mmol) and t-butylamine (0.22 mL 2.1 mmol) provided, after treatment with HO in Et s O, 146 mg of the 
title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
Rf = 0.42 (for free base: EtOAc) 

LSIMS [M-HCI] = 379 (mass calculated for C^H^^Og + HCI = 414.93). 



L-Proline, 1-[2-(3,4 t 5-Trimethoxyphenyl)-2-Oxo€thyQ 1,2 Diphenylethylamlde Hydrochloride. Following the 
procedure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-proline hydrochlo- 
ride (250 mg, 0.69 mmol) and 1 ,2-diphenylethylamine (0.40 mL, 2.1 mmol) provided, after treatment with HCI in E^O, 
95 mg of the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound was consistent with the 
structure. 

Rf = 0.56 (free base in EtOAc) 

LSIMS [M-HCI] = 503 (mass calculated for C 30 H34N2O 5 + HCI = 539.07). 



L-Proline, H2-(3A5-Trimethoxyphenyl)-2-OxoethyI] Cyclohexyl amide Hydrochloride. Following the proce- 
dure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-proline hydrochloride 
(250 mg, 0.69 mmol) and cyctohexylamine (0.24 mL, 2.1 mmol) provided, after treatment with HCI in E^O, 147 mg of 
the title compound as a powder The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
Rf = 0.34 (free base in EtOAc) 

LSIMS [M-HCI] = 405 (mass calculated for C^H^Og + HCI = 440.97). 



Example 1 35 




Example 136 




OCH 3 



O 
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Exampl 137 (Not within the scope of the claims) 




OMe 

1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] L-Homoproline Benzyl Ester Hydrochloride. Using the procedure 
described in example 1 e, L-homoproline benzyl ester tosylate salt (5.0 g, 1 2.77 mmol) and 3,4,5-trimethoxyphenyl a- 
bromomethyi ketone (7.4 g, 25.6 mmol) provided 5.4 g of the title compound. The 300 MHz, 1 H NMR analysis of this 
compound was consistent with the structure. 

Example 138 

Q4no 




OMe ■ . 

L-Homoproline, 1-[2-{3,4,S-Trimethoxyphenyl)-2-OxoethyQ Benzylamide Hydrochloride. 

a) 1-f2-(3,4.5-Trimethoxvphenvn-20xoethvl1 L-Homoproline Benzyl Ester Hydrochloride . 1 -{2-(3,4,5-Trimethoxy- 
phenyi)-2-Oxoethyl] L-Homoproline Benzyl Ester Hydrochloride was reductively cleaved using the procedure de- 
scribed in Example 116 to provide 4.46 g of the title compound. The 300 MHz, iH NMR analysis of this compound 
was consistent with the structure. 

t>) L-Homoproline. 1 42-f3A 5-TrimethoxyphenyO-2-Oxoethvl1 Benzylamide Hydrochloride . Following the proce- 
dure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-homoproline hydro- 
chloride (200 mg, 0.53 mmol) and benzylamine (0.09 mL, 0.80 mmol) provided, after treatment with HCI in E^O, 
112 mg of the title compound as a powder. The 300 MHz, *H NMR analysis of this compound was consistent with 
the structure. 

LSI MS [M-HCI] = 427 (mass calculated for C 24 H 30 N 2 O s + HCI = 462.98). 
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Example 1 39 




L-Homoproline, H2-{3,4,5-Trimethoxyphenyl)-2-Oxoethyl] Adamant-1-ylmethylamlde Hydrochloride. Fol- 
lowing the procedure described in Example 111b, the coupling of N-[2-(3,4 t 5-trimethoxyphenyl)-2-oxoethyl]-L-homo- 
proline hydrochloride (200 mg, 0.53 mmol) and 1-adamantylmethylamine (0.19 mU 1 .07 mmol) provided, atter treat- 
ment with HCI in Et 2 0, 59 mg of the title compound as a powder. The 300 MHz, 1 H NMR analysis of this compound 
was consistent with the structure. 

LSIMS [M-HCI] = 485 (mass calculated for ^H^^Os + HCI = 521.10). 
Example 140 

L-Homoproline, 1.[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] tetrahydrofurfurylamide. Following the proce- 
dure described in Example 111b. the coupling of N-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-homoproline hydrochlo- 
ride (200 mg, 0.53 mmol) and tetrahydrofurfurylamine (0.17 ml_, 1.6 mmol), provided 100 mg of the title compound as 
a sticky solid. The 300 MHz, *H NMR analysis of this compound was consistent with the structure. 
LSIMS = 421 (mass calculated for O^H^^O^ = 420.51 ). 

Example 141 



NH 2 




MeO' *OMe 
OMe 



L-Homoproline, H2-(3,4,S-Trimethoxyphenyl)-2-Oxoethyl] 2K4-Sulfamoylphenyl)ethylamide. Following the 
procedure described in Example 11 1b, the coupling of N-(2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-L-homoproline hydro- 
chloride (200 mg. 0.53 mmol) and 4-(2-aminoethyl)benzenesulfonamide (214 mg, 1 .06 mmol) provided 25 mg of the 
title compound as a solid. The 300 MHz, 1 H NMR analysis of this compound was consistent with the structure. 
LSIMS = 520 (mass calculated for C&H&ti&yS = 51 9.62). 
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MeO'^r OMe 
OMe 

L-Homoproline, l-p-tM.S-Trirnethoxyphenyl^-Oxoethyl] (S)-a-methylbenzylamide Hydrochloride Fol- 
lowing the , procedure described in Example 111b, the coupling of N-[2-(3,4.5-trimethoxyphenyl)-2^xoethyll-L-homo- 
prolme hydrochloride (200 mg, 0.53 mmol) and (S)-(-)-a-methylbenzylamine (0.21 mL, 1 .6 mmol) provided after treat- 
ment with HCI in EtjA 107 mg of the title compound as a powder. The 300 MHz. NMR analysis of this compound 
was consistent with the structure. «.npouna 
LSIMS [M-HCIJ = 441 (mass calculated for CasH^N^ + HCI = 477.00). 

Example 143 




OMe 

L-Homoproline, l-P-^AS-TrlmethoxyphenylJ-a-Oxosthyl] (HSH2"-(S)-niethylpropyr]-3-phenylprop-2-E- 
©nyl)-amide. 

a) trans 1 -Phenyl-3-fSHrd . 1 <limethvlethoxv1 C a rbonvll-amino)^.f S^methvlhexa-l -ene into a 1-L round bot- 
tomed flask equipped with a magnetic stirrer was added diethyl benzylphosphonate (1 4.3 mL, 1 5.8 g, 69.37 mmol. 
1 .2 eq.) and THF (500 mL). The flask was purged with argon and cooled to -78 °C. A 1 M solution of NaN(SiMe 3 );! 
in THF (74. 1 mL, 74. 1 mmol, 1 .2 eq.) was added dropwise to the phosphonate, and the color changed from colorless 
to pale yellow. After stirring 30 min at -78 °C, a solution of Boc-L-isoleucinal (13.6 g, 63.1 mmol, prepared as 
described earlier: Saari, W.S.; Fisher, T. E. Synthesis 1990, 453-454.) in THF (50 mL) was added dropwise. The 
reaction mixture was stirred at -78 °C for 30 min, then allowed to warm up to 0 °C over a 2 hour period. The solution 
was evaporated to dryness and. the resulting colorless oil was dissolved in Etp (250 mL). The ether solution was 
washed with sat. aq. NH 4 CI (50 mL), sat. aq, NaCI (25 mL), dried (MgS0 4 ) and evaporated to a residue The 
residue was purified by flash chromatography (5% EtOAc in hexane) to provide 8.7 g (48%) of the title compound 
as a colorless oil. 

Ftf = 0.63 (30% EtOAc in hexane). 

b) trans 1-Phenyl-3-(S)-amino-4-(S^methvlhexa-1- e n e A solution of trans 1-phenyl-3-(S)-[[(1 ( 1-dimethylethoxy) 
carbonyl]-amino]-4-(S)-methylhexa-1 -ene (8.7 g, 30.27 mmol) was dissolved in Cr^Cfe (SO mL) and treated with 
tnfluoroacettc acid (20 mL). After 20 min stirring at 22 °C, the reaction appeared complete (TLC) The reaction 
mixture was neutralized with excess sat. aq. NaHCOj, washed with sat. aq. NaCI (20 mL). dried (MgS0 4 ) and 
evaporated to a residue. The resulting colorless oil was dissolved in EtgO (100 mL) and extracted with 1 N HCI (3 
x 50 mL). The aqueous layer was neutralized with 1 N NaOH and extracted with EfeO (3 x 50 mL). The organic 
lay r was dried (MgS0 4 ) and cone ntrated in vacuo to provide 2.8 g (50%) of the title compound as a colorless 
oil that solidified on standing. Th i H NMR and Mass spectrum analysis of this compound was consistent with the 
structur . Ftf = 0.04 (30% EtOAc in h xan ). 
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O I - Homooroline. 1 ■t2-(3.4.5-Trimeth OX y 0 h e nvn-2-O x oelhvll (1 -(SH2--rSVmethvlpropYll-3-phen Y lprop-2-E- 
envlVamide Following the procedure described in Example 111b, the coupling of N-[2-(3,4,5-trimethoxyphenyl)- 
2-oxoethyl]-L-homoproline hydrochloride (300 mg, 0.80 mmol) and trans i.phenyl-3-(S)-amino-4-(S)-methylhexa- 
1-ene (228 mg, 1.2 mmol) provided 280 mg of the title compound as a solid. The 300 MHz, 'H NMR , anatys.s ot 
this compound was consistent with the structure. LSIMS = 509 (mass calculated tor CacH^N^s = 508.66). 



Example 144 



.OMe 

OMe 
OMe 



L-Homoproline, 1-[2-<3,4,5-Trimethoxyphenyl).2.0xoethyn 0^^>^* lo P5t^J!^ 
amide. In a round bottomed flask equipped with a magnetic stirrer was ao^e^ L-homoprohne, 1 Vf£%™^ 
phenyl)-2oxoethyll (^(^-^-(SJ-methylpropyll-S-phenylprop-a-enyD-amide (220 mg, 0.43 mmol). 10% pallad.um on 
carbon (22 mg), and methanol (50 mL) The flask was purged with hydrogen and the slurry stirred under an atmosphere 
ot H, for 2 hours. The catalyst was removed by filtration through celite and the solvent removed m vacuo to prov.de 
220 mg of the title compound. The 300 MHz. 'H NMR analysis of this compound was consistent with the structure. 
LSIMS = 511 (mass calculated for C^^^ifis = 510.68). 



Example 145 



H O 
O OCH 3 

cedure described in Example 111b. the coupling of N42-(3.4,5-trimethoxypheny.)-2™^^^^^ 
chloride (200 mg. 0.53 mmol) and L-isoleucinebenzy^^ 

as a solid. The 300 MHz. 1 H NMR analysis of this compound was consistent with the structure. 
LSIMS = 540 (mass calculated for C3oH 41 N 3 0 6 = 539.68). 

Example 146 

VCr 0CH3 

O OCH3 

L-Proline, H2-0.4.S- imethoxyphenyl)-2-Oxoethyl] 2WN-Acetyl)aminophenyl)ethylamid In an oven- 
dri dround bottomed flask was added L-prolin^l-^O^.S-trimethoxyphenyD^xoethyH 2-(4-am.no P henyl) thyla- 
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mide (100 mg, 0.23 mmol), and tetrahydrofuran (5 mL). The solution was stirred at 22 °C, and treated with pyridine 
(0.037 mL, 0.45 mmol, 2.0 eq) followed by acetyl chloride (0.024 mL, 0.34 mmol, 1 .5 eq). The r action mixture was 
allowed to stir for one hour The solvent was removed in vacuo and the residue partitioned between EtOAc (50 mL) 
and sat. NaHC0 3 (50 mL). The organic layer was washed with sat. aq. NaCI, dried (MgSO«) and concentrated to an 
oil. The oil was purified by flash chromatography to provide 70 mg of the title compound as a foam. The 300 MHz, *H 
NMR analysis of this compound was consistent with the structure. 
LSIMS = 484 (mass calculated for C^H^^Oe = 483.57). 



L-Prollne f 1-[2-{3,4,5.Trlmethoxyphenyl)-2-Oxoethyl] )-2-(4-{N-Ben2oyl)aminophenyl)ethylamWe. Following 
the procedure described in Example 146, treatment of L-proline, H2-(3,4,5-trimethoxypheny1)-2-oxoethyl] 2-(4-ami- 
nophenyl)ethylamide (100 mg, 0.23 mmol) with benzoyl chloride (0.039 mL, 0.34 mmol) provided 67 mg of the title 
compound as a foam. The 300 MHz, *H NMR analysis of this compound was consistent with the structure 
Rf = 0.35 (EtOAc) 

LSIMS = 646 (mass calculated for C 31 H^NaOe = 545.64). 



L-Proline, H2-(3,4,5.Trimethoxyphenyl>.2-Oxoethyl] 2-(4-(N-carboalloxy)amlnopheny1)ethylamlde. Follow- 
ing the procedure described in example 1 46, treatment of L-proline t 1 -{2-(3,4,5-trimethoxyphenyl)-2-oxoethyl] 2-{4-ami- 
nophenyl)ethytamide (100 mg, 0.23 mmol) with allyl chloroformate (0.036 mL, 0.34 mmol) provided 90 mg of the title 
compound as a foam. The 300 MHz, ""H NMR analysis of this compound was consistent with the structure 
Rf = 0.42 (EtOAc) 

LSIMS = 526 (mass calculated for C^H^N^ = 525.61 ). 



L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-(N-Carbobenzyioxy)aminophenyi)€thylamide. 

Following the procedure described in Example 146, treatment of L-proline, H2-(3,4,5-trimethoxyphenyl)-2-oxoethylJ 
2-(4-aminophenyl)ethylamide (80 mg, 0.18 mmol) with benzyl chloroformate (0.039 mL, 0.27 mmol) provided 72 mg 
of the title compound as a foam. The 300 MHz, *H NMR analysis of this compound was consistent with the structure 
Rf = 0.42 (EtOAc) 

LSIMS = 577 (mass calculated for C^H^^Oy ~ 575.67). 
Example 150 (Not within the scope of the claims) 



L-Homoproline, 1-[2-{3,4,5-Trimethoxyphenyl)-2-OxoethyfJ 3-(4-<N-Carboallyloxy)aminophenyl)propyl Es- 
ter Hydrochloride. 

a) N-Carbo-f e/T-butoxv-L-homoproline 3-(4-(N-CarboalMoxv)aminophenvl)propyl Ester . To an oven-dried round 
bottomed flask was added N-carbotertbutoxy-L-pipecolinc acid (500 mg, 2.2 mmol), 1.0 eq benzotriazoM-yloxy- 
tris(dimethyIamino)phosphonium hexafluorophosphate (966 mg, 2.2 mmol), 3-(4-(N-carboallyloxy)aminophenyi)- 
propanol (514 mg, 2.2 mmol) and anhydrous dichtoromethane (20 mL). The solution was cooled toO °C and treated 
with triethylamin (0.92 mL, 6.6 mmol, 3.0 q). After stirring for 3 hours at 0 °C, the reaction mixture was diluted 
with dichloromethane (100 mL), washed with 5% citric acid (100 mL), sat. NaHCO^ (100 mL), sat. aq. NaCI (100 
mL), and dried (MgS0 4 ). The solution was concentrated in vacuo, and purified by flash chromatography to provide 



Example 147 



Example 148 



Example 149 
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740 mg of th titl compound. This material was used directly for the next reaction. 

b) L-Homoproline 3-(4-(N-CarboalMoxvteminophenvnpropyl Ester Trifluoroacetate Salt . This material from exam- 
ple 150a was dissolved in ether (20 mL) and treated with trifluoroacetic acid (2 mL) and allowed to stir at 22 °C 
for 17 hours. The solvent was removed in vacuo and the residu triturated three times with ether and dried to 
provide 220 mg of L-homoproline 3-(4-(N-carboallyloxy)aminophenyl)propyl ester as the trifluoroacetic acid salt. 
This compound was used directly tor the next reaction. 

c) L-Homoproline, 1-f2-f3,4,5-TrimethoxyphenvlV2-Oxoethvn 3-f4-fN-Carboallvloxv)aminophe nvnpropyl Ester 
Hydrochloride . In an oven-dried flask, was added L-homoproline 3-(4-(N-carboallytoxy)aminophenyl)-propyl ester 
as the trifluoroacetic acid salt (200 mg), S^.S-trimethoxyphenyl^-bromoacetophenone, and THF (20 mL). The 
slurry was treated with triethylamine (0.3 mL, 2.2 mmol, 5 eq) and heated to reflux for 4 hours. The solvent was 
removed in vacuo and the residue was taken up in EtOAc (100 mL) and washed with sat NaHCOj (100 mL), sat. 
aq. NaCI (100 mL), dried (MgS0 4 ) and concentrated in vacuo. The residue was purified by flash chromatography 
to provide the free amine (Rf = 0.44: 30% EtOAc in hexane) which was treated with HCI in ether and dried in vacuo 
to provide 60 mg of the title compound as a solid. The 300 MHz, NMR analysis of this compound was consistent 
with the structure. 

LSIMS [M-HCI] = 555 (mass calculated for C^H^N^g + HCI = 591.10). 
Example 151 (Not within the scope of the claims) 



L-Proline, 1-[2-Adamantan.1-yl-2-Oxoethyl] 3-(4-(N-Carboallyloxy) aminophenyl)propy» Ester Hydrochlo- 



a) N-Carbo-fe/f-butoxv-L-proline 3-(4-(N-Carboallvtoxvteminophenvn-propyl ester . Following the procedure de- 
scribed in Example 150a, the coupling of N-Carbo-rert-butoxy-L-proline (457 mg, 2.1 mmol) and 3-(4-(N-carboally- 
loxy)aminophenyl)propanol (500 mg, 2.1 mmol) provided 580 mg of the Boc-protected intermediate. 

b) This intermediate from Example 151a was deprotected with 1 N HCI in ether (20 mL) and the mixture was 
allowed to stir for 1 7 hours at 22 °C. The solution was concentrated in vacuo to provide 490 mg of the corresponding 
hydrochloride salt. 

c) L-Proline. 1-f2-Adamantan-1-vl-2-Oxoethvn 3-(4-(N-Carboallvtaxv^aminophenvnpropy t Ester Hydrochloride. A 
portion of the hydrochloride salt (195 mg, 0.53 mmol) was treated with 1-adamantyl a-bromomethyi ketone (272 
mg, 1 .06 mmol), using the procedure described in Example 1 50c. This provided the free amine which was treated 
with HCI in ether and dried in vacuo to provide 90 mg of the title compound as a solid. The 300 MHz, *H NMR 
analysis of this compound was consistent with the structure. 

Rf = 0.38 (for free base: 50% EtOAc in hexane). 

LSIMS (M-HCI] = 509 (mass calculated for C^H^^Og + HCI = 545.12). 




ride. 
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Example 152 (Not within th scope of the claims) 



N JL 




L-Homoproline t 1-[2-AdamantO-yl-2-Oxoethyl] 3-(4-(N.Carboallyloxy)aminophenyl)propyl Ester Hydro- 
ch onde. Following the procedure described in Example 1 50c, 3-(4-(N -carboaliyloxy) aminophenyl)propyl pipecolinate 
trifluoroacettc acid salt (220 mg, 0.48 mmol) and 1-adamantyl ct-bromomethyl ketone (250 mg, 0.97 mmol) provided 
the amine which was treated with HCI in ether to provide 40 mg of the title compound as a powder. The 300 MHz 
NMR analysis of this compound was consistent with the structure. 
LSIMS [M-CI] = 523 (mass calculated for C 31 H^Og + HCI = 559. 1 5). 

The immunosuppressive properties of the present compounds were evaluated in the following assays: 

1 ) Inhibition of PPIase Activity 

This assay follows in principle the procedure described in Kofron et al. f 1991, Biochemistry 30:6127 
The three main reagents used are PPIase, a substrate for PPIase, and a selected inhibitor compound of the present 
invention. The basic principle behind this assay is the conversion of the cis isomer of the substrate to the trans form 
which conversion is catalyzed by PPIase. Essentially, inhibition of this PPIase activity is measured for the selected 
compounds. A peptide chymotrypsin substrate containing a proline in the P2 position is only cleaved by chymotrypsin 
when the Phe-Pro bond is in the trans isomeric configuration. In the presence of 'excess chymotrypsin, all of the trans 
peptide isomers are cleaved within approximately five seconds, leaving only cis forms. 

The cis peptide will spontaneously convert to the trans isomer at a slow rate. The cis to trans conversion is catalyzed 
by isomerases at a much faster rate than this spontaneous conversion. Proteins with PPIase activity are examples of 
such isomerases. After isomerizatkxi, the peptide is cleaved by chymotrypsin releasing p-nitroaniline which can be 
monitored at 390 nm. The rate of release is then calculated using a first order rate plus offset equation utilizing the 
ENZFITTER program (Leatherbarrow, BIOSOFT, Cambridge, United Kingdom). 

Example 153 ,f 
PPIase Inhibition Assay 

In a plastic cuvette are added 950 ul of ice cold assay buffer (25 mM HEPES, pH 7.8, 100 mM NaCI), 10 uL of 
FKBP (2.5 uM in 10 mM Tris-CI pH 7.5, 100 mM NaCI, 1 mM dithiothreitol), 25 ul of chymotrypsin (50 mg/ml in 1 mM 
HCI) and 10 ul of the test compound at various concentrations in dimethyl sulphoxide. The reaction is initiated by 
addition of 5 ul of substrate (Succinyt-Ala-Phe-Pro-Phe-para-nitroanilide, 5 mg/ml in 235 mM LiCI in trifluoroethanol). 

The absorbance at 390 nm versus time is monitored for 90 sec using a Beckman DU70 spectrophotometer. The 
absorbance versus time data files are transferred loan IBM XT computer and the rate constants determined usmg the 
commercial Enzf itter program. For each set of data, the uncatalyzed rate of conversion is measured and the uninhibited 
enzymatic rate determined. The data are expressed as % Inhibition and are calculated as follows: 



% Inhibition = 



X 100 



re Kbs « the rate in th pr sence of a selected t st compound, is the rate in the absence of enzym , and 
Kmnh th rate in the pr sence of nzym and.abs nee of inhibitor. Data are plotted as percent inhibition versus 
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concentration of inhibitor. The values of the concentration of inhibitor required for 50% inhibition of enzyme activity 
(1C 50 ; were determined by nonlinear least squares regression analysis. 
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TABLE 1 (Contd.) 
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where ND means H not determined" 



Results: The results of the compound testing are presented in TABLE 1 , above. As stated previously, it was not initially 
apparent whether or not inhibition of PPIase activity was necessary and sufficient for immunosuppression. Presently, 
the prevailing thought is that binding to the PPIase enzyme may be necessary but is not sufficient. Therefore, the data 
on PPIase inhibition may be viewed as ah assay to detect whether or not a given compound is capable of interacting 
productively with FKBP. 
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2) Human T Lymphocyte Inhibition 

Inhibition of mitogen-induced T-cell proliferation can be used to profile immunosuppressive activity of test com- 
pounds. In the description of the assay which follows, mitogen-induced T-cell proliferation was usedtotest the inhfcrtory 
potencies of select compounds ol the present invention. 

In an assay similar to that described by Bradley in Mishell et al. (Eds.), 1980, Selected Methods in Cellular Immu- 
nology pp 156-161, W.H. Freeman & Co., San Fransisco. CA., T-cells were stimulated by incubation with phytohe- 
magglutinin (PHA) with binds to cell surface molecules, including the T-cell receptor. This stimulate results .n prolif- 
eration which can be measured by incorporation of [3H)-thymidine into cellular DNA. 

The immunosuppressive properties of the compounds of the present invention can be determined by adding various 
concentrations of the compounds to these cultures and measuring the effect on T-cell proliferation. 

Example 154 

Suppression of Human T-Cell Proliferation Assay 

Fresh LeukoPaks were obtained from the New York Blood Center, New York, NY. The cells, including erythrocytes 
and leukocytes, were diluted with Hank's Balanced Salt Solution (HBSS) (GIBCO. Grand Island, NY) and layered over 
Lymphoprep (Nycomed Pharma AS. Oslo. Norway) in sterile 50 ml conical centrifuge tubes. Lymphocytes were eolated 
at the Hank's/Nycomed interface after centrifugation at 2000 X g. 4 oC for 15 min. The lymphocytes were washed wrth 
Minimal Essential Medium (GIBCO) containing 2% fetal bovine serum (FBS) (Sigma Chemical Co., St. Louis. MO). 
1% HEPES buffer (GIBCO) and 1% Penicillin-Stretomycin solution (GIBCO). 

T-cells were further purified essentially by sheep erythrocyte (SRBC) resetting as described by Monmoto et al 
1983 J Immunol. 130:157. The isolated lymphocytes were adjusted to 2 X 10? cells/ml and 5 ml al.quots of the cell 
suspension were incubated for 10 minutes at room temperature with 5 ml of a 5% SRBC (Cappel. Organon Techn.ka 
Corp West Chester. PA) suspension. The cells were gently pelleted by centrifugation at 300 rpm for 10 minutes, 
followed by a 1 hour incubation at room temperature to allow rosette formation. The cells were gently resuspended. 
layered over Lymphoprep and centrifuged for 30 minutes at 500 X g. The pellet, containing resetted T-cells and SRBC 
was treated with ice cold buffered ammonium chloride (GIBCO) to lyse the erythrocytes. T-cells were washed twice 

Wlth pSed T-cells were resuspended at 2 X 10 6 cells /ml in complete culture medium composed of RPMM640 (Whit- 
taker Bioproducts. Walkerville. MD) with 10% FBS (Sigma). 2 mM L-glutamine (GIBCO). 1% Penicillin-Streptomyc.n 
(GIBCO) and 15 mM HEPES (GIBCO). In 96-well plates (Becton Dickinson. Lincoln Park. NJ), 0.1 ml aliquots of T-cell 
suspension were mixed with 0.05 ml of 40 ug/ml PHA-M (Sigma). The compounds of this invention were 'dissolved in 
dimethylsulfoxide at 10 mM and various dilutions in complete medium were added in duplicate wells (0.05 ml/well). 
The plates were incubated at 37 "C in a humidified atmosphere of 5% carbon dioxide and 95% air for 72 hours. 

Proliferation was assessed by measurement of pH]-thymidine incorporation. During the last 6 hoursof incubation, 
the cells were pulse labelled with 1u.Ci/well of [3H]-thymidine (New England Nuclear, Boston, MA The cells were 
harvested onto glass fiber paper using a plate harvester and the radioactivity incorporated mto cellular DNA corre- 
sponding to individual wells was measured by standard liquid scintillation counting methods. The mean counts per 
minute (CPM) of replicate wells was calculated and linear regression analysis of mean CPM versus compound con- 
centration was used to determine the concentration of compound wheh would inhibit pH]-thymidine .ncorporat.on of 

T<e 7he re^HsoHht assay, presented in Table 2. are representative of the intrinsic immunosuppresive activity of the 
compounds of the present invention. Thus, concentrations less than 10 uA/l of some of the preferred compounds sup- 
press the T-cell proliferative response by 50%. 
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TABLE 2 



Exzmple No. 


(IC50) pM 




Py^fnnlfl t\Sf\ 
C-XaiTipJc INU. 


l\C rn) llM 

U ^ 5 0 r M w * 


Example 1 


ND 




cxarnpie h 1 


9 n 


Example 2 


ND 




CAornpic 


1 ^ 
1 O 


Example 3 


<50 




7 example **o 


MH 


Example 4 


50 




example 44 




Example 5 


5 0 




> example 43 


IxU 


Example 6 


<50 




example 4o 


v CO 


Example 7 


34 




example 47 


1 6 


Example 8 


35 




Example 48 


ND 


Example 9 


>50 




Example 49 


1 3 


Example 10 


>50 




Example 50 


8 


Example 11 


1 7 




Example 51 


8 


Example 12 


>50 




Example 52 


7 


Example 13 


>50 




Example 53 


1 0 


Example 14 


6 




Example 54 


1 6 


Example 15 


1 8 




Example 55 


1 7 


Example 16 


<11 




Example 56 


4 


Example 17 


34 




Example 57 


6 


, .Example ifi 


1 . -4J> _ 




. Example 5.8- 


Z 


Example 19 


62 




Example 59 


8 


Example 20 


1 2 




Example 60 


3 


Example 21 


63 




Example 61 


1 9 


Example 22 


58 




Example 62 


1 6 


Example 23 


20 




Example 63 


8 


Example 24 


ND 




Example 64 


7 


Example 25 


ISO 




Example 65 


>50 


Example 26 


ND 




Example 66 


ND 


Example 27 


32 




Example 67 


>50 


Example 28 


4 1 




Example 68 


<50 


Example 29 


42 




Example 69 


3 7 


Example 30 


40 




Example 70 




Example 31 


43 




Example 71 


2 0 


Example 32 


20 




example 72 


1 UU 


Example 33 


>100 




example /o 




Example 34 


ND 




Example 74 


ND 


Example 35 


" - 6 




Example 75 


ND 


Example 36 


1 7 




Example 76 


20 


Example 37 


6 




Example 77 


7 


Example 38 


7 




Example 78 


>100 


Example 39 


1 6 




Example 79 


- 22 


Example 40 


1 2 




Example 80 


22 


where ND means "not determined" 
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TABLE 2 ( Contd.) 



Example No. 


(IC50) ^ M 


Example 81 


8 


Example 82 


1 6 


Example 83 


8 


Example 84 


6 


Example 85 


4 


Example 86 


6 


Example 87 


6 


Example 88 


8 


Example 89 


1 2 


Example 90 


7 


Example 91 


>15 


Example 92 


>15 


Example 93 


>15 


Example 94 


>15 


Example 95 


>15 


Example S6 


>15 


Example 97 


>15 


Example S3 


>15 


Example 99 


1 


Example 100 


>15 


Example 101 


5 


Example 102 


6 


Example 103 


7 


Example 104 


7 


Example 105 


8 


Example 105 


7 


Example 107 


7 


Example 108 


6 


Example 109 


>15 


> Example 110 


ND 


Example 111 


7 


Example 112 


7 


Example 113 


8 


Example 114 


1 0 


Example 115 


>15 


Example 116 


>1S 



Example No. 




■-Example 117 


1 0 


Example 118 


>15 


Example 119 


4 


Example 120 


1 0 


Example 121 


4 


Example 122 


22 


Examole 123 


24 


Examole 124 


22 


Examole 125 


1 9 


P*amnle 126 


14 


Example 127 


7 


Example 128 


1 6 


Example 129 


1 8 


Example 130 


4 


Example 131 


1 0 


Example 132 


7 


Example 133 


1 2 


PYamole 134.1 3 


Example 135 


1 9 


Example 136 


4 


>Example 137 


NO 


Example 138 


>1S 


Example 139 


8 


Example 140 


>15 


Example 141 


>15 


Example 142 


>15 


Example 143 


4 


Example 144 


8 


Example 145 


>15 


Example 146 


1 3 


Example 147 


9 


Example 148 


6 


Example 149 


5 


■Example 150 


1 0 


^Example 151 


>15 


■Example 152 


9 



where ND means H not determined 



3) NF-AT Assay 



Stimulation of T-cells leads to the appearance of several transcription factors, including one designated "NF-AT". 
These factors are involved in regulation of gene expression required for immunologic activation. Some of these tran- 
scription factors appear to have functions in a wide variety of cell types. By contrast, NF-AT is found primarily in T-cells 
and its role is restrict d to early gen activation. In addition, NF-AT activity is inhibited by the immunosuppressant 
drugs, Cyclosporin A and FK506 (Schreiber and Crabtree, 1992, Immunology Today 13:136). 

Inhibition of NF-AT activity is measured using FGL-5 cells. FGL-5 is a cloned fine of stably transfected Jurkat T- 
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cells that contain a construct in which three tandem copies of the NF-AT DNA binding site direct transcription of the 
lacZ gene, encoding P-galactosidase (Fiering et al.. 1990, Genes & Development 4:1823). When these cells are stim- 
ulated with phorbol esters which activate protein kinase C and calcium ionophore to raise the intracellular calcium 
concentration, transcriptionally active NF-AT is produced. In T-celis, this normally leads to the expression of IL-2, T- 
cefl growth factor. However, in FGL-S ceils NF-AT activation leads of the production of p-galactostdase which can" be 
detected using an appropriate substrate. 

FGL-5 cells were cultured with phorbol ester, calcium ionophore and the compounds of the present invention to 
measure inhibition of p-galactosidase activity, as shown below. 

Example 155 



NF-AT Inhibition Assay Directed p-Galactosidase Expression 

This assay was performed essentially as described (Bierer et al., 1990, Proc. Natl. Acad. Sci. 87:9231). FGL-5 
cells were maintained in medium consisting of RPMM640 with 10% FBS. 2 mM L-giutamine, 1% Penicillin-Strepto- 
mycin and 1 5 mM HEPES buffer. The assays were done with exponentially growing cells whose density was not greater 
than 0.5 million cells/ml. The cells were resuspended to 3 million cells/ml in medium and 0.1 ml was added to wells of 
a 96-well plate. 

The compounds of the present invention were dissolved in either ethanol or dimethylsu If oxide at 10 mM and 0.05 
ml/well of various dilutions in medium were added to cells in duplicate wells. Treatment controls consisted of duplicate 
wells to which 0.05 ml/well of either medium, ethanol or dimethylsulfoxide was added. The ethanol and dimethyl sul- 
foxide were at the same concentration as was used for the compounds. Ceils were incubated with compounds at room 
temperature for 10 - 15 minutes. Phorbol dibutyrate (Sigma) and lonomycin (Calbiochem) were dissolved at 50 u.g/mt 
and 2 mM, respectively and stored at -70 °C. 

FGL-5 cells were stimulated by diluting these reagents with medium to 200 ng/ml and 8 u.M, respectively and 
adding of 0.05 ml/well. For unstimulated cell controls, 0.05 ml/well of medium was added to duplicate wells. The plates 
were incubated overnight (16-18 hours) at 37 °C in a humidified atmosphere of 5% CO s and air. 

P-galactosidase activity was measured as the fluorescence generated by the cleavage of 4-methyl umbeltiferyi-p- 
D-galactoside (Sigma) at the P-galactoside bond. After overnight incubation, the cells were centrifuged at 500 x g for 
3 minutes in the 96-well plates and washed 3 times with PBS. The cells were then resuspended in 0.18 ml/Well of 
reaction medium containing 100 mM sodium phosphate buffer, pH 7.0, 10 mM potassium chloride, 1 mM magnesium 
sulfate, 0.1% Triton X-100 (Pierce, Ftockford, IL), and 0.5 mM 4-methylumbelliferyi-p-D- galactoside. 

The fluorescence at 460 nm using 355 nm excitation was measured at intervals over 1-2 hours (during which 
fluorescence increased linearly with time) with a LS50 Luminescence Spectrometer (Perkin Elmer). 

The percent inhibition by each concentration of the compounds was calculated as: 

% Inhibition = Hfiuorescence with compound - unstimulated control) 
(fluorescence with solvent atone - unstimulated control) 

The values of the concentration of compounds required for 50% inhibition (ICa,) were determined by linear regres- 
sion analysis of the percent inhibition at various compound concentrations. 

The results of this assay presented in TABLE 3 are representative of the intrinsic immunosuppresive activity of the 
compounds of the present invention. Compounds that inhibited NF-AT directed p-galactosidase expression by stimu- 
lated FGL-5 ceils with IC^, of 10 uJvl or less also inhibited mitogen induced T-cell proliferation. 
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TABLE 



i Example No. 


(ICso) 


Example 1 


ND 


Example 2 


ND 


Example 3 


ND 


Example 4 


ND 


Example 5 


ND 


Example 6 


ND 


Example 7 


ND 


Example 8 


ND 


Example 9 


ND 


Example 10 

WAS* 


ND 


Example 11 


ND 


Example 12 


ND 


Example 13 


ND 


Example 14 


ND 


Example 15 


ND 


Fxamole 15 


ND 


Examole 17 


ND 


PYjamolfi 1-8 


ND 


Example 1 9 


ND 


Example 20 


ND 


Example 21 


ND 


Example 22 


ND 


Example 23 


ND 


Example 24 


ND 


Example 25 


ND 


Example 26 


ND 


Example 27 


ND 


Example 23 


ND 


Example 29 


ND 


Example 30 


ND 


Example 31 


ND 


Example 32 


1 3 


Example 33 


>100 


Example 34 . 


ND 


Example 35 


41 


Example 36 


1 9 


Example 37 


1 3 


Example 38 


22 


Example 39 


1 4 


Example 40 


24 



where 



Example No. 


/IP Cfs\ LlM 


Example 41 


^ %J w 


Example 42 


1 5 


> Example 43 




| A A 

Example 44 


KIT) 


> Example 45 




Example 46 




Example 47 


Mn 

INU 


Example 48 


NU 


Example 49 


A A 

4 4 


Example 50 


/ 3 


Example 51 


> 1 00 


Example 52 


£ 0 


Example 53 


> 1 00 


Example 54 


1 8 


Example 55 


ft ft 

> 1 00 


Example 56 


1 3 


Example 57 


2 0 


Example 58 




Example 59 


1 7 


Example 60 


5 7 


Example 61 


> l 00 


Example 62 


6 0 


Example 63 


1 o 


Example 64 


l o 


Example 65 


NU 


Example 66 


NU 


Example 67 


KIT* 
NU 


Example 68 


NU 


Example 69 


NU 


Example 70 


NU 


Example 71 


Kin 

NU 


Example 72 


NU 


P*amole 73 


ND 


Example 74 


ND 


Example 75 


ND 


Example 76 


ND 


Example 77 


1 2 


Example 78 


>100 


Example 79 


1 3 


Example 80 


1 3 1 



means "not determined" 
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TABLE 3 (Contd.) 



Example No. 


(IC 5 o) mM 




Example No. 




Example 81 


6 




'Example 117 


1 0 


Example 82 


1 3 




Example 118 


>15 


Example 83 


5 




Example 119 


4 


Example 84 


>100 




Example 120 


>15 


Example 85 


26 




Example 121 


>15 


Example 86 


6 




Example 122 


>33 


Example 87 


6 




Example 123 


>33 


Example 88 


8 




Example 124 


>33 


Example 89 


1 2 




Example 125 


>33 


Example 90 


7 




Example 126 


>33 


Example 91 


>15 




Example 127 


>33 


Example 92 


>15 




Example 128 


>33 


Example 93 


>15 




Example 129 


>33 


Example 94 


>15 




Example 130 


>33 


Example 95 


>15 




Example 131 


>33 


Example 9£ 


I >15 




Example 132.- 


>33 


Example 97 


>15 




Example 133 


>33 


Example S8 


>15 




Example 134 


>33 


Example 99 


1 




Example 135 


>33 


Example 100 


>15 




Example 136 


>33 


Example 101 


5 




^Example' 137 


ND 


Example 102 


6 




Example 138 


>15 


Example 103 


7 




Example 139 


>15 


Example 104 


7 




Example 140 


>15 


Example 105 


8 




Example 141 


>1S 


Example 106 


7 




Example 142 


>15 


Example 107 


7 




Example 143 


>15 


Example 108 


6 




Example 144 


>15 


Example 109 


>1S 




Example 145 


>15 


'Example 110 


ND 




Example 146 


>15 


Example 111 


7 




Example 147 


>15 


Example 112 


7 




Example 148 


>15 


Example 113 


8 




Example 149 


>15 


Example 114 


1 0 




Example 150 


3 


Example 115 


>15 




Example 151 


>15 


Example 116 


>15 




Example 152 


>15 



where ND means "not determined 



4) Graft versus Host Assay 

Inhibition of the graft versus host response (herinafter "GVHR") by the compounds of the present invention is 
another means to demonstrate their immunosuppressiv activity. Transfer of parental strain T-ceils (the graft) into F1 
hybrid animals (the host) different with respect to gene products of the major histocompatibility complex (MHC) causes 
a GVHR. This reaction results from recognition ^ofhost allogeneic MHC gene products by specific clon s of graft T-ceils. 
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When given systemically in sufficient numbers, the graft T-cells cause a progressive, generally fatal, wasting syn- 
drome. A local, nonfatal GVHR, marked by enlargement of the draining popliteal ^ "^'"rf^?.^^ 
cells are administered via the footpad as described by Ford e, .... 1 970, Transplantation 10: 25 V'^T/^n S 
asacorrelateofallograftrejectionswherespecific T-cells of eitherhost or allograft origin ,are 

of allogenec MHC gene product, leading to an immune inflammatory response wh.ch ultimately results ,n the destruc- 
tion (rejection) of the allograft. 

Example 1 56 

Mouse Lymph Node Assay for Modulation of Graft versus Host Response 

Single cell suspensions in phosphate buffered saline (PBS) were prepared from the spleens of BDF1 and C57B1\6 
mice (Jackson Labs, Bar Harbor, ME). The cells were pelleted by centif ugation at 500 X g for 5 minutes and the pellet 
resuspended in 0.9 ml distilled water to lyse erythrocytes. After 5 seconds. 0.1 ml 

resulting in an isotonic solution. The cells were washed with PBS and resuspended at 2 X 0« cells/mL 1 X 0? ceHs 
in 0 05 ml PBS were injected subcutaneously into the hind footpads (BDF1 cells .n one footpad. C57B1/6 cells in the 
other) The lest compounds were dissolved in ethanol, mixed with olive oil (1 :7. ethanokoirve oil) Some m.ce received 
intraperitoneal injections (0.2 ml/injection) of either ethanol.olive oil alone (vehicle control group) or compound at 100 
mg/kg per day, beginning on the same day as the spleen cell injections. Th.m«i 

After 7 days, the draining popliteal tymph nodes from the hind limbs were dissected out and weighed. The mag- 
nitude of the GVHR was expressed as the ratio of the mean weight of lymph nodes from the l.mb .niected with semi- 
allogeneic C57B1/6 cells divided by the mean weight of lymph nodes from the limb injected with syngenec BDF1 cells. 

The results presented in TABLE 4 show that a representative compound of this invention which is a potent inhibitor 
of both FKBP activity and mitogen-induced T-cell proliferation also inhibited the localized GVHR. Thus, forthe untrea ed 
or vehicle control groups, the mean lymph node weights from BDF1 -sensitized limbs were M - a 1 tarrw. tha of 
C57B1/6-sensitized limbs. By contrast, in mice treated with the test compound virtually no GVHR ^ ^etected (ra- 
tio=V2). For comparison, in this example a group of mice was treated with 100 mg/kg/day of cyclosporin A (Sandoz 
Ltd.. Basel. Switzerland). Cyclosporin A also inhibited the GVHR (ratio=1 .6). 

TABLE 4 



Treatment 


Lymph Node Weight Ratio 


None 


3.1 


Vehicle alone 


2.2 


Compound of Example 16 


1.2 


Cyclosporin A 


1.6 



Claims 

1 . A compound of the following structure 




0 



wherein 



R 1 is 
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a) hydrogen, 

b) linear or branched alkyl (C1-C8) which may be substituted independently or simultaneously up to two 
times by 

i) hydroxy, 

ii) phenyl which may be substituted by straight or branched alkyl (C1-C8), or straight or branched 
alkoxy (C1-C6), 

iii) cycloalkyl (C3-C10) which may be substituted by straight or branched alkyl (C1-C8), or straight or 
branched alkoxy (C1 -C6), 

iv) bicycloalkyl (C6-C1 2) which may be substituted by straight or branched alkyl (C1 -C10), or straight 
or branched alkoxy (C1-C6), 

v) tricycloalkyl (C7-C14) which may be substituted by straight or branched alkyl (C1-C8), or straight 
or branched alkoxy (C 1 -C6), 

vi) tetracyctoalkyl (C10-C14), which may be substituted by straight or branched alkyl (C1-C8), or 
straight or branched alkoxy {CI -C6), or 

vii) morpholinyl, 

c) alkene (C3-C10), diene (C4-C10), or triene (C8-C18), which may be substituted independently or si- 
multaneously up to three times by 

i) phenyl, 

ii) straight or branched alkyl (C1-C6), or 

iii) straight or branched alkoxy (C1-C6), 

d) cycloalkyl (C5-C1 0), or the cycloalkyl fragment 



m is an integer of 0, 1 , or 2, 

J, K, and L are independently or simultaneously 

i) hydrogen t 

ii) straight or branched alkyl (C1 -C5), which may be substituted by phenyl, or straight or branched 
alkoxy (C1-C6), 

iii) straight or branched alkoxy (C1 -C5), 

iii) phenyl, or 

iv) phenyl substituted by straight or branched alkyl (C1-C6), or chlorine, or straight or branched 
alkoxy (C1-C6), 

e) bicycloalkyl (C7-10), tricycloalkyl (C7-14), tetracyctoalkyl (C10-C16), or pentacycloalkyl (C11-C20), 
which may be independently or simultaneously substituted up to 3 times with straight or branched alkyl 
(C 1 -C6), or straight or branched alkoxy (C 1 -C6), or phenyl, 

f) the aryl derivatives tetrahydronaphthyl, benzothienyl, benzofuryl, benzopyranyr, furyl, pyridyl, pyranyl, 
1 ,3-oxazolyl, or naphthyl, said aryl derivatives may be independently or simultaneously substituted up to 
two times by 

i) straight or branched alkyl (C1 -C6), 

ii) straight or branched alkoxy (C1-C6), 

iii) halogen, wh r halogen is fluoro, chloro, bromo, or iod , 




L 



where 
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g) the piperonyl tragment 




where 

z is an integer of 1 , or 2, 

and E 1 , E 2 , and E 3 can independently or simultaneously be hydrogen, straight or branched alkyl 
(C1-C6), straight or branched alkoxy (C1-C6), or chlorine, or 

h) the aryl derivative 



U 




U, V, and W can be independently or simultaneously 

i) hydrogen, 

ii) straight or branched alkyl (C1-C6), straight or branched alkoxy (C1-C6), phenyl, or phenoxy, 
these groups may be substituted by phenyl, straight or branched alkoxy (C1-C6), or phenoxy, 

iii) hydroxy, 

iv) halogen, 

v) nitro, or 

vi) benzoyl; 

Y is a covalent bond, oxygen, NR 7 , where R 7 is hydrogen, 

in addition, 

R 1 - Y- may also be 

cX>' 



where 

k is an integer of 1 or 2, 
R 8 is 

a) hydrog n, 

b) carboalkoxy with a straight or branched alkoxy (C1-C6), 

c) straight or branched akyl (C1-C6) which may be substituted by phenyl, or straight or branched 
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aikoxy (C1-C6), 

d) phenyl, or phenyl substituted by halogen, 
R 9 is phenyl which may be substituted by straight or branched alkyl (C1-C6); 

R 2 and R 3 are defined as follows: one of R 2 and R 3 are hydrogen, and the other is hydrogen or straight 
or branched alkyl (C1-C6); 
n is an integer of 2 or 3; 

A is NR 10 , where R 10 is hydrogen or straight or branched alkyl (C1-C6); 
R 4 and R 5 may independently or simultaneously, be 

a) hydrogen, 

b) straight or branched alkyl (C1-C8) which may be substituted by 

i) phenyl, or phenyl substituted by hydroxy or aikoxy (C1-C2), 

ii) cycloalkyi (C5-C6). 

iii) alkylthio (C1-C6), 

iv) carboxamido, 

v) straight or branched aikoxy (C1-C6) which may be substituted by phenyl, 

c) phenyl, or 

d) cycloalkyi (C3-C7), which may be substituted by straight or branched alkyl (C1-C6), 
in addition, R 4 and R 5 , taken together can be 

-(CH 2 ) r - 

where 

r is an integer of 4 or 5; 
G is one of the fol towing fragments 

-HC=CH-, -CH 2 .CH 2 -. or -CH 2 - 

or the following fragment 

O 

:i 

— C-N — 
i 

where R 12 is hydrogen or methyl, such that the carbonyl group is attached to the carbon bearing R* and R 5 
and that NR 1 2 is connected to R 6 ; 
p is an integer of 0 or 1; 
R 6 is 

a) hydrogen, 

b) straight or branched alkyl (C1 -C6) which may be substituted by 

i) phenyl, 

ii) phenyl substituted with straight or branched alkyl (C 1 -C6), straight or branched aikoxy (C1 -C6), or 

iii) pyridyi, or 

c) phenyl, naphthyl, furyl, thiofuryl, cycloalkyi (C5-C8), bicycloalkyl (C6-C10), tricycloalkyl (C7-C12). tet- 
racycloalkyl (C10-C16), pentacycloalkyl (C11-C20) or benzoyl, such groups may be substituted by 
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i) an amine, 

ii) amino substituted by a straight or branched alkoxycarbonyl (C1-C6) that may be substituted by 
phenyl or an alkene (C2-C6), 

iii) amino substituted by aikanoyl (C1-C6), or benzoyl, 

iv) sulfonamide (-S0 2 NH 2 ), or 

v) hydroxy, or a straight or branched alkoxy (C1-C6), that may be substituted by phenyl; 



a) hydrogen, 

b) linear or branched alkyl (C1-C6) which may be substituted 

i) once by hydroxy, 

ii) once by phenyl which may be substituted by straight or branched alkyl (C1-C4), or straight or 
branched alkoxy (C 1 -C6), 

iii) once by cycloalkyl (C3-C8) which may be substituted by straight or branched alkyl (C1-C6), or 
straight or branched alkoxy (C1 -C4), 

iv) once by btcycloalkyl (C6-C10) which may be substituted by straight or branched alkyl (C1-C8), or 
straight or branched alkoxy (C1 -C4), 

v) once by tricycloalkyl (C7-C12) which may be substituted by straight or branched alkyl (C1 -C6), or 
straight or branched alkoxy (C1-C4), 

vi) once by tetracycloalkyl (C10-C1 2), which may be substituted by straight or branched alkyl (C1 -C8), 
or straight or branched alkoxy (C1 -C4), 

vii) up to two times by phenyl and cycloalkyl (C5-C7), or 

viii) up to two times by phenyl and morpholinyl, 

c) alkene (C3-C8), which may be substituted by phenyl, straight or branched alkyl (C1-C4), or straight or 
branched alkoxy (C 1 -C4), 

d) diene (C4-C7) substituted by straight or branched alkyl (C1 -C6), or straight or branched alkoxy (C1 -C4), 

e) triene (C10-C16) substituted up to three times by straight or branched alkyl (C1-C6), or straight or 
branched alkoxy (C1 -C4). or 

f) cycloalkyl (C5-C10), or the cycloalkyl fragment 



and pharmaceutical^ acceptable salts thereof. 



A compound of formula (I) according to claim 1 




wherein 



R 1 is 



J 
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where 



m is an integer of 0\ 1 , or 2, 

J, K, and L are independently or simultaneously 

i) hydrogen, 

ii) straight or branched alkyl (C1 -C5), which may be substituled by phenyl, or straight or branched 
alkoxy (C1-C4), 

iii) phenyl, or 

iv) phenyl substituted by straight or branched alkyl (C1-C4), or chlorine, or straight or branched 
alkoxy (C1-C4). 



g) bicycloalkyl (C7-10) which may be substituted up to 3 limes with straight or branched alkyl (C1 -C6), or 
straight or branched alkoxy (C1 -C4), 

h) tricycloalkyl (C7-14) which may be substituted up to 3times with straight or branched alkyl (C1-C6), or 
straight or branched alkoxy (C1 -C4), 

i) tetracycloalkyl (C10-C15) which may be substituted up to 3 times by straight or branched alkyl (C1-C6) 
or straight or branched alkoxy (C1 -C4), 

j) naphthyl derivatives, or the heteroaryl derivatives benzothienyl, benzofuryl, benzopyranyl, furyl, pyridyl, 
pyranyl, or 1 ,3-oxazolyl, said derivatives may be substituted up to two times by 

0 straight or branched alkyl (C1-C6), 

ii) halogen, 

iii) or both: 

k) 1,2,3,4-tetrahydronaphthyl, 
I) the piperonyl fragment 




where 



z is an integer of 1, or 2, 

and E 1 , E 2 , and E 3 can be independently or simultaneously hydrogen, straight or branched alkyl 
(C1 -C4), straight or branched alkoxy (C1 -C4), or chlorine. 

m) the aryl derivative 




where 



U. V, and W can be independently or simultaneously 

i) hydrogen, 

ii) straight or branched alkyj_(C1 -C4), which may b substituted by phenyl, 
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Hi) straight or branched alkoxy (C1 -C6), which may be substituted by phenyl, straight or branched 
alkoxy (C1-C4), or phenoxy, 

iv) hydroxy 

v) phenyl, 

vi) halogen, 

vii) nitro. 

viii) benzoyl, or 

ix) phenoxy; 



k is an integer of 1 , or 2, 
R 8 is 

a) hydrogen, 

b) carboalkoxy with a straight or branched alkoxy (C1 -C4), 

c) straight or branched alkyl (C1-C4) which may be substituted by phenyl, or straight or branched 
alkoxy (C1-C4), or 

d) phenyl, or phenyl substituted by halogen, 

R 9 is phenyl which may be substituted by alkyl <C1 -C4); 

R2 and R3 are defined as follows: one of R 2 and R* are hydrogen, and the other is hydrogen or straight 
or branched alkyl (C 1 -C6); 
n is an integer of 2 or 3; 

A is NR 10 , where R 10 is hydrogen or straight or branched alkyl (C1 -C4); 

a) hydrogen, 

b) straight or branched alkyl (C1-C6) which may be substituted by 

i) phenyl, or phenyl substituted by hydroxy or rnethoxy, 

ii) cycloalkyl (C5-C6), 
in) alkylthio (C1 -C6), 

iv) carboxamido, or 

v) straight or branched alkoxy (C1-C6) which may be substituted by phenyl, 

c) phenyl, or 

d) cycloalkyl (C3-C7), which may be substituted by straight or branched alkyl (C1-C6); 
R5 is hydrogen or straight or branched alkyl (C1-C4), and R 4 and R s , taken together can be 



Y is a covalent bond, oxygen, NR 7 , where R 7 is hydrogen, 
in addition, 
Ri-Y- may also be 




or 




where 



-(CH 2 ) f - 



where r is an integer of 4 or 5; 



G is one of the following fragments 
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-HC=CH-, -CH 2 .CH 2 - ( or -CH 2 - 



or the following fragment 



O 



ii 



where the carbonyl group is attached to the carbon bearing ff> and R5 and NFH* is connected to R 6 
R 12 is hydrogen or methyl; 

p is an integer of 0 or 1 ; 
R«is 

a) hydrogen, 

b) straight or branched alkyl (C1-C4) which may be substituted by 



iii) 2- or 4-pyridyl, 

c) phenyl or naphthyi, which may be substituted by 

i) amine, 

ii) amino substituted by a straight or branched alkoxycarbonyl (C1-C6) that may be substituted 
by phenyl or an alkene (C2-C6), 

iii) amino substituted by alkanoyl (C1-C6), or benzoyl, 

iv) sulfonamide (-S0 2 NH 2 ), or 

v) straight or branched alkoxy (C1 -C6), that may be substituted by phenyl, 

d) benzoyl, 

e) furyl, or thiof uryl, or 

f) cycloalkyl (C5-C8), bicycloalkyl (C6-C10), tricycloalkyl (C7-C12), or tetracycloalkyl (C10-C14); 
and pharmaceutically acceptable salts thereof. 

A compound of formula (I) according to claim 1 



or 



i) phenyl, 

ii) phenyl substituted with straight or branched alkyl (C1 -C4), straight or branched alkoxy (C1 -C4), 




p 



wherein 



R 1 is 
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a) hydrogen, 

bj linear or branched alkyl (C1-C6) which may be substituted by 
i) hydroxy, 

it) phenyl, or phenyl substituted by straight or branched alkyl (C1-C4), 

iii) cycloalkyl (C3-C8) which may be substituted by straight or branched alkyl (C1-C4), 

iv) bicycloalkyl (C6-C9) which may be substituted by straight or branched alkyl (C1-C6), 

v) tricycloalkyl (C7-C12) which may be substituted by straight or branched alkyl (C1-C4), 

vi) tetracycloalkyl (C10-C12), which may be substituted by straight or branched alkyl (C1-C6), 

vii) both phenyl and cycloalkyl (C5-C6), or 

viii) both phenyl and morpholinyl, 

c) alkene (C3-C6), which may be substituted by phenyl, 

d) diene (C5-C6) substituted by straight or branched alkyl (C1-C4), 

e) triene (C13-C16) substituted up to three times by straight or branched alkyl (C1-C4), 

f) cycloalkyl (C5-C6), or the cycloalkyl fragment 



m is an integer of 0, 1 , or 2, 

J, K t and L are independently or simultaneously, 

i) hydrogen, 

ii) straight or branched alkyl (C1-C5), 

iii) phenyl, or 

iv) phenyl substituted by straight or branched alkyl (C1-C4), or chlorine, or straight or branched 
alkoxy (C1-C4), 

g) bicycbalkyl (C7-8) which may be substituted up to 3 times with straight or branched alkyl 

h) tricycloalkyl (C7-C12) which may be substituted up to 2 times with straight or branched alkyl (C1-C6 , 

i) tetracycloalkyl (C10-C1 2), which may be substituted up to 3 times by straight or branched alkyl (C1 -C4). 
j) 2-benzothienyl substituted independently or simultaneously at least twice by either 

i) straight or branched alkyl (C1 -C3), 

ii) chlorine, 

iii) or both, 

k) 2-furyl, 
I) 2-pyridyt, 
m) 2-naphthyl, 

n) 1,2,3,4-tetrahydronaphthyL 

o) 2-benzopyranyl, 

p) 2-benzofuryl, 

q) the piperonyl fragment 



J 




I 



where 
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where 

z is an integer of 1 , or 2, 

and E 1 , E 2 , and E 3 are hydrogen, or 

r) the aryl derivative 



U 




where 

U, V, and W can be independently or simultaneously 
i) hydrogen, 

i) straight or branched alkyl (C1-C4), 

ii) straight or branched alkoxy (CI -C4), 

iii) alkoxy (C2) substituted by alkoxy (C2), or phenoxy, 
rv) hydroxy, 

v) phenyl, 

vi) fluorine, 

vii) chlorine, 

viii) bromine, 

ix) nitro, 

x) benzyloxy, 

xi) benzoyl, 

xii) phenoxy; 

Y is a covalent bond, oxygen, NR 7 , where R 7 is hydrogen; 
in addition, 
R 1 -Y- may also be 




or 



where 



k is an integer of 1, or2, 
Re is 
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a) hydrogen, 

b) carboalkoxy with alkoxy (C1-C2), 

c) straight or branched alkyl (CI -C4) which may be substituted by phenyl 

d) phenyl, 

R 9 is phenyl; 

r2 and R 3 are defined as tol lows: one ol R 2 and R 3 is hydrogen, and the other is hydrogen or straight 

branched alkyl (C1-C4); 

n is an integer of 2 or 3: 

A is NR 10 , where R 10 is hydrogen or methyl; 

R4 is 

a) hydrogen, 

b) straight or branched alkyl (C1-C4) which may be substituted by 

i) phenyl, 

ii) cycloalkyl (C5-C6), 

iii) aikylthio (C1-C4), 

iv) carboxamido, or 

v) benzyloxy, or 

c) phenyl; 

RS is hydrogen or straight or branched alkyl (C1-C4), and R 4 and R 5 , taken together can be 

-(CH 2 ) f « 

where r is integer 5; 

G is one of the following fragments 

-HC=CH-, -CH 2 -CH 2 - ( or-CH 2 - 

or the following fragment 

O 
it 

-C-N- 

R' 2 

where the carbonyl group is attached to the carbon bearing R 4 and R 5 and NR 12 is connected to R 6 . 
R 12 is hydrogen or methyl; 
p is an integer of 0 or 1 ; 
R 6 is 

a) hydrogen, 

b) straight or branched alkyl (C1 -C4) which may be substituted by 

i) phenyl, 

ii) phenyl substituted with alkoxy (C1 -C2). 

iii) 2- or 4-pyridyl, 

c) phenyl which may be substituted by 

i) amino, 

ii) amino substituted by allyloxycarbonyl, 
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iii) amino substituted by acetyl, 

iv) amino substituted by benzoyl, 

v) amino substituted by benzyloxycarbonyl, 

iii) sulfonamide (-S0 2 NI^) I or 

iv) straight or branched alkoxy (C1-C4), 

d) benzoyl, 

e) furyl, 

f) naphthyl, 

g) cycloalkyl (C5-C8), or 

h) tetracycloalkyl (C10-C12); 

and pharmaceutically acceptable salts thereof. 

A compound according to claims 1-3 selected from the group consisting of: 

L-lsoleucine, N-{1-(2-Benzyloxy-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-lsoleucine, N-[1-(2-Methoxy-2-Oxoethyl)-L-Proryl] Benzylamide; 
L-lsoleucine, IM-[1-(2-Phenyl-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-lsoleucine, N-[1-(2-Naphth-2-yl-2-Oxoethyl)-L-Proryl] Benzylamide; 
L-isoleucine, N-[1-(2-<BiphenyW-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-lsoleucine, N-[1-(2-(2-Methoxyphenyl)-2-Qxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -(2-(5-Chloro-3-Methyl-benzo[B]thiophene-2-yl)-2-Oxoethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-p-(2-(trans,trans-Hexa-2,4KJienyl-1^^ Benzylamide; 

L-lsoleucine, N-[1-(2-(4-Chlorophenyl)-2-Oxoethyl])-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[l -(2-(4-Methylphenyl)-2-Oxoethyl)-L- Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(4-Methoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-Methyl-N-[1 -(2-Phenyl-2-Oxoethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-[1-(2-Phenyl-2-Oxoethyl)-L-Homoproline] Benzylamide;' 

L-Phenylgrycine, N-[1-(2-Phenyl-2-Oxoethyl)-L-Proline Benzylamide; 

L-lsoleucine, N-[1-(1-Methyl-2-Phenyl-2-Qxoethyl)-L-ProlylJ Benzylamide; 

L-lsoleucine, N-[1-(2-(3-Methoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(3,4-Dihydroxyphenyl)-2-Oxoethyl)-L-ProlyO Benzylamide; 

L-lsoleucine, N-Methyl-N-[1 -(2-Benzytoxy-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(Cartx>benzyloxymethylene)-L-Homoproline Benzylamide; 

L-lsoleucine, N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{l-(Carbo-tert-Butoxymethylene)-L-Proline] Benzylamide; 

L-lsoleucine, N-[1-(2-tert-Butyl-2-Oxoethyl)-L-Proline] Benzylamide; 

L-lsoleucine, N[1 -(2-(2,5-Dimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 •(2-(2.4-Dtmethoxyphenyl)-2-Oxoethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-[1-(2-(2-Nitrophenyl)-2-Oxoethyl)*L-Prolyll Benzylamide; 

L-lsoleucine, N-[1-(2-(4-Nrtrophenyl)-2-Qxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-(1-(2-(3-Benzyloxyphenyl)-2-Qxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-(2,4-Dimethylphenyl)-2-Oxoethyi)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-(4-Fluorophenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-(1-(2-(4-Bromophenyl)-2-Oxoethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-(1-(2,4-DichlorophenylcarDamoylmethyO-L-Proline] Benzylamide; 

L-lsoleucine, N-[l-(2-Adamantan-1-yl-2-Oxoethyl)-L-Homoproline] Benzylamide; 

L-lsoleucine, N-[1-(2-Furan-2-yl-2-Oxoethyl)-L-Proly0 Benzylamide;. 

L-lsoleucine, N-[1-(2-Pyrid-2-yl-2-Qxoethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-[1-(AdaniantO-ylcarbarnoylmethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-(cis-Octahydro-pentalen-1-yl)-2-Oxoethyl)-L-Proryl] Benzylamide; 

L-lsoleucine, N-{ 1 -[2-(2,6,6-Trimethyl-Bicyclo{3. 1 . 1 ]hept-3-yl)-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoieucine, N-(l-(2-(4-Pentylcyclohexyl)-2-Qxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 ,2,3.4-tetrahydro-Napththalen-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsol ucin , N-[1-(2-(1-Methyl-Cycloh xyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsol ucin , N-[1-(2-Oxo-2-Tri<^cto{3.3X0 ; 

L-lsol ucine, N-{1-(2<)xo-3-(3-Methyl ; Aclamanian-1-yl)-Propyl)-L-Pr tyl] Benzylamide; 
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L-Proline, 1 -(2-Adamantan-1 -yl-2-Oxoethyl) Benzyl Ester; 

L-lsoleucine, N-[1 -(2-(Biphenyl-4-yl)-2-Oxoethyl)-L-Prolyl] 1 ,2,3,4-Tetrahydroisoquinolinamtde; 
L-lsoleucine, N-[1-(2-(Biphenyl-4-yl)-2-Oxoethyl)-L-Prolyl] Benzyl Ester; 
L-lsoleucine, N-[1 -(2-(Biphenyl-4-yl)-2-OxoethyI)-L-Prolyl] tert-Butylamide; 
L-Phenylalanine, N-[1 -(2-(Biphenyl-4-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-Methionine, N-[H2-(Biphenyl-4-yl])-2-Oxoethyi)-L Prolyl] Benzylamide; 
Glycine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L- Valine, IM-[l-(2-Adamantan-l -yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-Leucine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-Phenylalanine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-Norvaline, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Proiyl] Benzylamide; 
L-Norleucine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyi)-L-Prolyl] Benzylamide; 
L-Asparagine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Protyl] Benzylamide; 
L-Serine-(0-Benzyl Ether), N-[1-(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-p-Phenylalanine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-Cyclohexylalanine, N-[l -(2- Adamantan-1-yl-2-Oxoethyl)-L- Prolyl] Benzylamide; 
L-lsoleucine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] alpha-(S)-methylbenzylamide; 
L-lsoleucine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] alpha-(R)-methylbenzylamide; 
L-lsoleucine, N-[1 -(2- Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] Pyridin-4-ylmethylamide; 
L-lsoleucine, N-[1 -(2-Adamantan-1 -yl-2-Oxoethyl)-L-Prolyl] Pyridin-2-y Imethylamide; 
L-lsoleucine, N-[1 -(2-Adamantan-1 -y!-2-Oxoethyl)-L-Prolyl] 4-methoxybenzylamide; 
L-lsoleucine, N-[1 -(2-Adamantan-1-yl-2-Oxoethyl)-L-Prolyl] 2-methoxybenzylamtde; 
L-lsoleucine, N-{1-(Carboxymetyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-[2-[N-(Piperidine-3-Carboxyic Acid Ethyl Ester)]-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 ,4-Dioxa-8-a2a-spiro[4.5]dec-8-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -[2-(N-4-Benzylpiperidyl))-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -[2-(2-Methylpiperidine)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(2-Hydroxyethylamine)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-[2-(4-Phenylpiperazine)-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -[2-(1 -Pyrrolidine)-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -[2-{N-Cyclopentylamino)-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -[2-(N-(Phenylmethylamino))-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(N-(Cyclohexylmethylamino))-2-Oxoethyl]-L-ProlyI] Benzylamide; 

L-lsoleucine, N-[1 -(2-(4-Phenylpiperazine)-2-Oxoethyl]-L-Prolyl] Benzylamide; 

L-lsoleucine, N[1-(2-t1-(3,7,11-Trimethyldcri^ Benzylamide; 

L-lsoleucine, N-[1 -(2-(3-Phenyl-2-Propen-1 -Oxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(3-Phenyl-3-Methyl-2-Propen-1 -Oxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 -Phenylpropoxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 -Phenyl-1 -Cyclohexylmethoxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(1 -Phenyl-2-(4-Morpholino)Ethoxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(2-(2-Oxy-2-Methyladamant-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1-(Adamantan-2-ylcarbamoyimethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-{1 -(Adamant-1 -ylmethylcarbamoylmethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(2-Me!hyM -(S)-PhenyM -Propoxy)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(2-Methyl-1 -(R)-Phenyi-I -Propoxy)-2-Oxoethyl)-L-Protyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(4-tert-Butylcyctohexyl)-2-Oxoethyl)-L-Prolyt] Benzylamide; 

L-lsoleucine, N-[1-(2-Bicyclo[2.2.1]hept-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-tsoleucine, N-[1 -(2-(3.4,5-Trimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-t1-(2-(Chroman-2-yl)-2-Qxoethyl)-L-Prolyl] Benzylamide Hydrochloride Salt; 

L-lsoleucine, N-[1-(2-(Benzofuran-2-yl)-2-Oxoethyl)-L-Prolyl] Benzylamide Hydrochloride Salt; 

L-lsoleucine, N-l1-(2-(3-Benzoyloxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(4-Benzoyloxyphenyl)-2-Oxoethyl)-L-Prolylj Benzylamide; 

L-lsoleucine, N-[1 -(2-(2-Benzoyloxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoleucine, N-[1 -(2-(3-Phenoxyphenyl)-2-Oxoethyl)-L-ProlylI Benzylamide; 

L-lsoleucine, N-[1 -(2-(2-Phenoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 

L-lsoteucine, N-[1-(2-(3,4,5-Triethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamid ; 

L-lsol ucine, N-[1 -(2-(Benzo[1 ,3]dioxol-5-yl)-2-Oxoethyl)-L-Prolyl] Benzylamid ; 

L-lsol ucine, N-[1-{2-Oxo-2-[4-(2-Phenoxyethoxy)-Phenyl]-Ethyl}-L-Pfolyl] Benzylamide; 
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L-lsoleucine, N-[1 -(2-(4-Phenoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-lsoleucine, N-{1-(2-(2,4,6-Trimethoxyphenyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-lsoleucine.. N-[1 -(2-(2 t 3-Dimethoxyphenyl)-2-Oxoethyl)-L*Proly(] Benzylamide; 
L-lsoleucine, N-[1 -(2-(2,6-Dimetaoxyphenyl)-20xoethyi)-L-Prolyl] Benzylamide; 
L-lsoleucine, N-[1 -(2-(1 -{4-Methylphenyl)cyclohexyl)-2-Oxoelhyl)-L-Prolyl] Benzylamide; 
L-lsoleucine, N-{1-(2-(1-(4-Chtorophenyl)cyclohexyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-lsoleucine, N-|1 -(2-(2,3,4-Trimethoxyphenyl)-2-Oxoethyl)-L- Prolyl] Benzylamide; 
L-lsoleucine, N-[1-(2-(1-Phenylcyclohexyl)-2-Oxoethyl)-L-Prolyl] Benzylamide; 
L-lsoleucine, N-{1 -(2-(2,4 t 5-Trimethoxyphenyt)-2-Oxoethyl)-L-ProlylJ Benzylamide; 
l-[2-{3 t 4,5-Trimethoxyphenyl)-2-Oxoethyl] L-Proline Benzyl Ester Hydrochloride; 
L-Proline, 1-[2-{3 ) 4,5-Trimethoxyphenyl)-2-Oxoethyl] Benzylamide Hydrochloride; 
L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-Phenethylamide Hydrochloride; 
L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 3-Phenylpropylamide Hydrochloride; 
L-Proline, 1-[2,(3,4,5-Trimethoxyphenyl)-2-Oxoethyl) 4-Phenylbutylamide Hydrochloride; 
L-Proline, l-[2-(3,4,5-Trimetaoxyphenyi)-2-Oxoethyl] 2-(Pyrid-2-yl)ethylamide Dihydrochloride; 
L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl) 2-(4-aminophenyl)ethylamide Dihydrochloride; 
L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 3-{4-(N-Caroallyloxy]aminophenyl)propyi Ester Hydro- 
chloride; 

L-Proline, 1 -[2-(3,4,5-Trimetaoxyphenyl)-2-Oxoethyl] 2-Phenyl-2-oxoethylamide; 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] Tetrahydrofurfurylamide; 

L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-OxoethyQ Naphthalen-1 -ylmethytamide; 

L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-Sulfamoylphenyl)ethylamide; 

L-Proline, 1 -[2-(3,4 ( 5-Trimethoxyphenyl)-2-Oxoethyl] 4-Phenylpiperidenylamide; 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 4-Methoxybenzamide Hydrochloride; 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 3-Methoxybenzamide Hydrochloride; 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-Methoxybenzamide Hydrochloride; 

L-Proline, 1-f2-{3,4,5-Trimethoxyphenyl)-2-Oxoethyl] N-Methylphenethylamide Hydrochloride; 

L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] (S)-a-methylbenzylamide Hydrochloride; 1 

L-Proline, 1-[2-(3,4,5-Trtmethoxyphenyl)-2-Oxoethyl)) (R)-a-methylbenzylamide Hydrochloride; 

L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 1 -methyl-3-phenylpropylamide Hydrochloride; 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] Adamant-1 -ylmethy lamide Hydrochloride; 

L-Proline 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl) 1 -(R)-(1 -naphthyl)ethylamide Hydrochloride; 

L-Proline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] Cyclohexylmethylamide; 

L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-20xoethyl] Diphenylmethy lamide Hydrochloride; 

L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] tert-Butylamide Hydrochloride; 

L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 1 ,2-Diphenylethylamide Hydrochloride; 

L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] Cyclohexyl amide Hydrochloride; 

1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] L-Homoproline Benzyl Ester Hydrochloride; 

L-Homoproline, 1-[2-(3,4,5,Trimethoxyphenyl)-2-Oxoethyl] Benzylamide Hydrochloride; 

L-Homoproline 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] Adamant-1 -ylmethy lamide Hydrochloride; 

L-Homoproline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] tetrahydrofurfurylamide; 

L-Homoproline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-Su If amoylphenyl)ethy lamide; 

L-Homoproline. 1-[2-(3,4,5,Trimethoxyphenyl)-2-Oxoethyl] (S)-a-methyibenzylamide Hydrochtoride; 

L-Homoproline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] (1-{S)-[2'-(S)-methylpropylI-3-phenylprop-2-E- 

enyl)-amide; 

L-Homoproline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] (1 -(S)-[2'-(S)-methylpropyl]-3-phenylpropyl)- 
amide; 

L-lsoleucine, N-[1 -(2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl)-L-Homoprolyl] Benzylamide; 
L-Proline 1 -{2-(3 t 4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-(N-Acetyl)aminophenyl)ethy lamide; 
L-Proline, 1 -{2-(3 t 4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-(N-Benzoyl)aminophenyl)ethylamide; 
L-Proline. 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2-(4-(N-carboalloxy)aminophenyl)ethylamide; 
L-Proline, 1 -[2-(3,4,5-Trimethoxyphenyl)-2-Oxoethyl] 2- (4-(N-Carbobenzyloxy)aminophenyI)ethy lamide; 
L-Homoproline, 1-[2-(3,4,5-Trimethoxyphenyl)-2-OxoethyI] 3-(4-(N-Carboallyloxy)aminophenyl)propyl Ester 
Hydrochloride; 

L-Proline, 1 -{2- Adamantan-1 -yl-2-OxoethylJ 3-(4-(N-Carboallytoxy) aminophenyl)propyl Ester Hydrochloride; 
and 

L-Homoproline, 1-[2-Adamant-1-yl-2-Oxoethyl] 3-(4-(N-CarboalIytoxy)aminophenyl)propyl Est r Hydrochlo- 
rid . 
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5. A compound according to claims 1 to 4 for the treatment ot inflammations. 

6. A medicament containing at least one compound according to claims 1 to 4. 

7. Use of the compounds according to claims 1 to 4 for the manufacturing of a composition for the treatment of 
inflammation. 

8. A method for making the compounds of claims 1 to 4, comprising the following steps: 




which are 

(a) coupling an N-protected imino acid to an amine or an alcohol to form a C-substituted, N-protected imino acid; 

(b) removing the protecting group from said C-substituted, N-protected imino acid; and 

(c) alkylating the resulting imino acid from step (b) at the nitrogen position with an a-hab ester, a-halo ketone, 
or an a-halo amide. 

9. A method for making the compounds of claims 1 to 4, comprising the following steps: 




which are 

a) deprotecting the 2-position of a first 2-oxoethyl derivative; and 

b) coupling the resulting acid derivative from step (a) to form a second 2-oxoethyl derivative. 
10. A method for making the compounds of claims 1 to 4 comprising the lollowing steps: 




which ar 

a) deprot cting the imino acid C-termini of a 2-oxoethyl derivative to form a 2-oxoethyl imino acid; and 
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b) coupling said 2-oxoethyl imino acid resulting from step (a) with an amine or an alcohol to form a C-substi- 
tuted, 2-oxoethyl imino acid derivative. 

Patentanspruche 

1 . Verbindung der f olgenden Struktun 



a) Wasserstoff, 

b) ein linearer oder verzweigter C1-8-Alkylrest, der unabhangig oder gleichzeitig substituiert sein kann, 
und zwar bis zu 2 Mai mit einem: 

i) Hydroxy rest, 

ii) Phenylrest, der mit einem geradkettigen oder verzweigten C1 -8-Alkyl- oder einem geradkettigen 
oder verzweigten C1 -6-Alkoxyrest substituiert sein kann, 

iii) C3-10-Cycloalkylrest. der mit einem geradkettigen oder verzweigten C1 -8-Alkyl- oder einem ge- 
radkettigen oder verzweigten C1-6-A)koxyrest substituiert sein kann, 

iv) C6-12-Bicycloa!kylrest, der mit einem geradkettigen oder verzweigten C1-10-Alkyl- oder einem 
geradkettigen oder verzweigten C1 -6-Alkoxyrest substituiert sein kann, 

v) C7-14-Tricycloalkylrest, der mit einem geradkettigen oder verzweigten C1 -8-Alkyl- oder einem ge- 
radkettigen oder verwzeigten C1 -6-Alkoxyrest substituiert sein kann, 

vi) C10-14-Tetracycloalkylrest, der mit einem geradkettigen oder verzweigten C1 -8-Alkyl- oder einem 
geradkettigen oder verzweigten C1 -6-Alkoxyrest substituiert sein kann, oder mit einem 

vii) Morpholinylrest, 

c) ein C3-10- Aiken-, C4-10-Dien- oder ein C8-1B-Trienrest, die unabhangig voneinander oder gleichzeitig 
substituiert sein konnen, und zwar bis zu 3 Mai mit einem: 

i) Phenyl-, 

ii) geradkettigen oder verzweigten C1-6-Alkyl- oder mit einem 

iii) geradkettigen oder verzweigten C1 -6-Alkoxyrest, 

d) ein C5-10-Cycloalkylrest oder das Cyctoalkyl-Fragment: 




p 



worin gilt: 



Ri ist: 




J 



L 
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worin gilt: 

m ist eine ganze Zahl von 0, 1 Oder 2, 

J, K und L sind unabhangig voneinander oder gleichzeitig: 

i) Wasserstoff, 

ii) ein geradkettiger Oder verzweigter C 1-5- Alky I rest, der mit einem Phenyl- Oder einem gerad- 
kettigen oder verzweigten C1-6-Alkoxyrest substituiert sein kann, 

ui) ein geradkettiger oder verzweigter C1 -5-Alkoxy-, iii) Phenyl- oder ein 

iv) Phenylrest, der mit einem geradkettigen oder verzweigten C1 -6-Alkylrest oder mit Chlor oder 

mit einem geradkettigen Oder verzweigten C1 -6-Alkoxyrest substituiert ist, 

e) ein C7-10-Bicyc!oalkyl-, C7-U-Tricycloalkyl-, C10-16-Tetracycloalkyl- oder ein C11-20-Pentacycloa1- 
kylrest, welche, unabhangig voneinander oder gleichzeitig, bis zu Mai mit einem geradkettigen oder ver- 
zweigten C1-6-Alkyl- oder einem geradkettigen oder verzweigten C1-6-A1koxy- oder einem Phenylrest 
substituiert sein konnen, 

f) die Aryl-Derivate Tetrahydronaphthyl, Benzothienyt, Benzofuryl, Benzopyranyl, Furyl, Pyridyl, Pyranyl, 
1 ,3-Oxazolyl oder Naphthyl, wobei die genannten Aryl-Derivate, unabhangig voneinander oder gleichzei- 
tig, bis zu 2 Mai substituiert sein konnen mit: 

i) einem geradkettigen oder verzweigten CI-6-Alkylrest, 

ii) einem geradkettigen oder verzweigten C1 -6-Alkoxyrest, 

iii) Halogen, wobei Halogen Fluor, Chlor, Brom oder Jod ist, 

g) das Piperonyl-Fragment: 



z ist eine ganze Zahl von 1 oder 2, 

und E 1 , E 2 und E 3 sind, unabhangig voneinander oder gleichzeitig, Wasserstoff, ein geradkettiger 
oder verzweigter C1 -6-Alkyl- oder ein geradkettiger oder verzweigter C1 -6-Alkoxyrest oder Chlor, oder 

h) das Aryl-Derivat: 




worin gilt: 




worin girt: 



U, V und W sind, unabhangig von inander oder gleichzeitig: 



i) Wasserstoff, 
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ii) eine geradkettige Oder verzweigte Cl-6-Alkyl-, geradkettige Oder verzweigte Ci -6-Alkoxy-, 
Phenyl- oder eine Phenoxygruppe, wobei diese Gruppen mit einem Phenyl-, geradkettigen Oder 
verzweigten Cl-6-Afkoxy- oder einem Phenoxyrest substituiert sein konnea 

iii) ein Hydroxyrest, 

iv) Halogen, 

v) eine Nrtrogruppe oder 

vi) ein Senzoylrest; 

Y ist eine kovalente Bindung, Sauerstoff oder NR 7 , worin R 7 Wasserstoff ist, 
ausserdem kann R'-Y- auch sein: 



worin gilt: 

k ist eine game 2ahl von 1 oder 2, 
R 8 ist: 

a) Wasserstoff, 

b) ein Carboalkoxyrest mit einem geradkettigen oder verzweigten C1-6-Alkoxyresl, 

c) ein geradkettiger oder verzweigter C1 -6-Alkylrest. der mit einem Phenyl- oder einem ge- 
radkettigen oder verzweigten C1-6-Alkoxyrest substituiert sein kann, 

d) ein Phenyl- oder ein Phenylrest, der mit Halogen substituiert ist, 

R 9 ist ein Phenylrest, der mit einem geradkettigen oder verzweigten Ci -6-Alkylrest substituiert 
sein kann; 

R 2 und R 3 sind wie folgt definiert: einer der Reste R 2 und R 3 ist Wasserstoff, und der andere Rest ist 
Wasserstoff oder ein geradkettiger oder verzweigter C1-6-Alkylrest; 
n ist eine garize Zahl von 2 Oder 3; 

A ist NR 10 , worin R 10 Wasserstoff oder ein geradkettiger Oder verzweigter C1 -6-Alkylrest ist; 
R 4 und R 5 sind, unabhangig voneinander oder gleichzeitig: 

a) Wasserstoff, 

b) ein geradkettiger oder verzweigter CI-8-Alkylrest, der substituiert sein kann mit einem: 

i) Phenyl- oder einem mit einem Hydroxy- oder Cl-2-Alkoxyrest substituierten Phenylrest, 

ii) C5-6-Cycloalkyl-, 

iii) Cl-6-Alkylthio-, 

iv) Carboxamido-, 

v) geradkettigen oder verzweigten CI-6-Alkoxyrest, der mit einem Phenylrest substituiert 



c) ein Phenyl- oder 

d) ein C3-7-Cycloalkylrest, der mit einem geradkettigen oder verzweigten C1 -6-Alkylrest substi- 
tuiert sein kann, 

ausserdem konnen R 4 und R 5 t zusammengenommen, sein: 




Oder 




sein kann, 



-<CH 2 ) r - 



worin gilt: 
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r ist eine ganze Zahl von 4 oder 5; 
G ist eines der lolgenden Fragmente: 

-HC=CH-, -CH 2 -CH 2 - Oder -CH 2 - 

oder das folgende Fragment: 




woringilt: 

Ri2 ist Wasserstoff oder ein Methylrest, wobei die Carbonylgruppe an den Kohlenstoff , der die Reste 
R4 un d RS aufweist, und NR 12 an R 6 gebunden sind; 
p ist eine ganze Zahl von 0 oder 1 ; 
R 6 ist: 

a) Wasserstoff, 

b) ein geradkettiger oder verzweigter C1-6-Alkylrest, der substituiert sein kann mit einem: 

i) Phenylrest, 

ii) Phenylrest, der mit einem geradkettigen oder verzweigten C1 -6- Alkyt- oder emem gerad- 
kettigen oder verzweigten C1-6-Alkoxyrest substituiert ist. oder mit einem 

iii) Pyridylrest, oder 

c) eine Phenyl-, Naphthyk Furyl-, Thiofuryl-, C5-6-Cycloalkyl-, C6-10-Bicycioalkyl-, C7-12-Tricyclo- 
alkyh ClO-16-Tetracycloalkyl-, Cll-20-Pentacycloalkyl- oder eine Benzoylgruppe, wobei dtese Grup- 
pen substituiert sein konnen mit: 

i) einem Amin, 

ii) einer Aminogruppe, die mit einem geradkettigen oder verzweigten C1-6-Alkoxycarbonylrest 
substituiert ist, der mit einem Phenyl- oder einem C2-6-Alkenrest substituiert sein kann, 

iii) einer Aminogruppe, die mit einem C1-6-Alkanoyl- oder einem Benzoylrest substituiert ist, 
rv) Sufonamid(-S0 2 NH 2 ) oder mit einem 

v) Hydroxy- oder einem geradkettigen oder verzweigten C1-6-Alkoxyrest, der mit emem Phenyl- 
rest substituiert sein kann; 

sowie pharmazeutisch geeignete Salze davon. 

Verbindung der Formel (I) gemaQ Anspruch 1, 
worin gilt 



R 1 ist 



a) Wasserstoff, 

b) lineares oder verzweigtes C1-6-Alkyl, das substituiert sein kann: 

i) 1 Mai mit einem Hydroxyrest, 

ii) 1 Mai mit Phenyl, das mit einem geradkettigen oder verzweigten C1-4-Alkyl oder emem geradket- 
tigen oder verzweigten C1-6-Alkoxy substituiert sein kann, 

iii) 1 Mai mit CS-e-Cycloallcyl. das mit inem geradkettigen oder verzweigten C1-6-Alkyl oder emem 
geradkettig n oder verzweigten C1-4-Alkoxy substituiert sein kann, 

iv) 1 Mai mit 06-1 0-Bicycloalkyt, das mit einem geradkettigen oder verzweigten C1 -8-Alkyl oder einem 
g radkettigen oder veczweigtenCI -4-Alkoxy substituiert sein kann. 
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v) 1 Mai mit C7-1 2-Tricycloalkyl, das mit einem geradkettigen Oder verzweigten C1 -6-Alkyl Oder einern 
geradkettigen Oder verzweigten Cl-4-Alkoxy substituiert sein kann, 

vi) 1 Mai mit C10-12-TetracycloalkyL das mh einem geradkettigen oder verzweigten C 1-8- Alkyl Oder 
einem geradkettigen Oder verzweigten Ct -4-Alkoxy substituiert sein kann, 

vii) bis zu 2 Mai mit Phenyl und C6-7-Cycloalkyl oder 

viii) bis zu 2 Mai mit einem Phenyl- und einem Morpholinylrest, 

c) C3-8- Aiken, das mit Phenyl, geradkettigem Oder verzweigten C 1 -4- Alkyl- oder geradkettigem oder ver- 
zweigten C1 -4-Alkoxy substituiert sein kann, 

d) C4-7-Dien, das mit geradkettigem oder verzweigten C1-6-Alkyl oder geradkettigem oder verzweigten 
C1-4-Alkoxy substituiert sein kann ( 

e) CIO-16-Trien, das bis zu 3 Mat mit geradkettigem oder verzweigten C1-6-Alkyl oder geradkettigem 
oder verzweigten C1-4-Alkoxy substituiert sein kann, oder 

f) C5-10-Cyctoalkyl oder das Cyctoalkyl-Fragment: 




worin gilt: 

m ist eine ganze Zahl von 0, 1 oder 2, 

J, K und L sind, unabhangig voneinander oder gleichzeitig: 

i) Wasserstotf, 

ii) geradkettiges oder verzweigtes C1 -5-Alkyl, das mit Phenyl oder geradkettigem oder verzweig- 
ten C1 -4-Alkoxy substituiert sein kann, 

iii) Phenyl oder 

rv) Phenyl, substituiert mit geradkettigem oder verzweigten C1-4-Alkyl oder mit Chlor oder mit 
geradkettigem oder verzweigten C1 -4-Alkoxy, 

g) C7-I0-Bicycloalkyl, das bis zu 3 Mai mit geradkettigem oder verzweigten C1 -6-Alkyl oder geradkettigem 
oder verzweigten C 1 -4-Alkoxy substituiert sein kann, 

h) C7-14-Tricycloalkyl, das bis zu 3 Mai mit geradkettigem oder verzweigten C1-6-Alkyl oder mit gerad- 
kettigem oder verzweigten C1-4-Alkoxy substituiert sein kann, 

i) C10-15-Tetracycloalkyl, das bis zu 3 Mai mit geradkettigem oder verzweigten C1-6-Alkyl oder mit ge- 
radkettigem oder verzweigten C 1 -4-Alkoxy substituiert sein kann, 

j) Naphthyl-Derivate oder die Heteroaryl-Derivate Benzothienyt, Benzofuryl, Benzopyranyl, Furyl, Pyridyl, 
Pyranyl oder 1,3-Oxazolyl, wobei die genannten Derivate bis zu 2 Mai substituiert sein konnen mit: 

i) geradkettigem oder verzweigten C1-6-Afkyl, 

ii) Halogen, 

iii) oder mit beiden, 

k) 1,2,3,4-Tetrahydronaphthyl, 
I) das Piperonyl-Fragment 
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-i 




worin gilt: 



z ist eine ganze Zahl von 1 oder 2/ 

und E 1 , E 2 und E 3 sind, unabhangig voneinander oder gleichzeitig, Wasserstoff, geradkettiges oder 
verzweigtes Cl-4-Alkyl, geradkettiges oder verzweigtes Cl-4-Alkoxy oder Chlor, 

m) das Aryl-Derivat: 



U, V und W sind, unabhangig voneinander oder gleichzeitig: 

i) Wasserstoff, 

ii) geradkettiges Oder verzweigtes CI-4-Alkyl, das mit Phenyl substituiert sein kann, 

iii) geradkettiges oder verzweigtes C1-6-Alkoxy, das mit Phenyl, geradkettigem oder verzweigten 
C1-4-Alkoxy oder mit Phenoxy substituiert sein kann, 

iv) Hydroxy, 

v) Phenyl, 

vi) Halogen, 

vii) Nitro, 

viii) Benzoyl Oder 

ix) Phenoxy; 

Y ist eine kovalente Bindung, Sauerstoff Oder NR 7 , worin R 7 Wasserstoff ist, 
ausserdem kann R 1 -Y- auch sein: 



U 




worin gilt: 




Oder 




worin gilt: 



k ist eine ganze Zahl von 1 oder 2, 
R 8 ist: 



a) Wasserstoff, 

b) Carboalkoxy mit einem geradkettigen oder verzweigten C1-4-Alkoxyrest, 



106 



EP 0 564 924 B1 

c) geradkettiges Oder verzweigtes Cl-4-Alkyl. das mit Phenyl oder geradkettigem cder verzweigten 
Cl-4-Alkoxy substituiert sein kann, Oder 

d) Phenyl oder mrt Halogen substrluiertes Phenyl, 

R* ist Phenyl, das mit einem Cl-4-Alkylrest substituiert sein kann; 

R 2 und R3 sind wie folgt definiert: einer der Reste R* und R3 ist' Wasserstotf, und der andere Rest ist 
Wasserstoff oder ein geradkettiger oder verzweigter C1-6-Alkylrest; 
n ist eine ganze Zahl von 2 oder 3; 

A ist NR 10 , worin R™ Wasserstoff oder ein geradkettiger oder verzweigter C 1-4- Alky (rest ist; 
R 4 ist: 

a) Wasserstoff, 

b) geradkettiges oder verzweigtes C1-6-Alkyl, das substituiert sein kann mit: 

i) Phenyl oder Phenyl, das mit einem Hydroxy- oder Methoxyrest substituiert ist 

ii) C5-6-Cycioalkyl, 

iii) CI-6-Alkylthio, 

iv) Carboxamido oder mit 

v) geradkettigem oder verzweigten C1-6-Alkoxy, das mit einem Phenylrest substituiert sein kann, 

c) Phenyl oder 

d) C3-7-Cycloalkyl, das mit einem geradkettigen oder verzweigten C1-6-Alkylrest substituiert sein 
kann; 

R s ist Wasserstoff oder geradkettiges oder verzweigtes C1-4-Alkyl, und R 4 und R« konnen. zusammen- 
genommen, sein: 



-(CH 2 ) r - 



worin r eine ganze Zahl von 4 oder 5 ist; 
G ist ernes der folgenden Fragmente: 



oder das folgende Fragment: 



-HC=CH-, -CH 2 CH 2 - oder -CH 2 - 



O 
ii 

— c-\- — 

i 

R* 2 



worm die Carbonylgruppe an den die Reste R* und RS aufweisenden Kohlenstoff und NR^ an R6 gebun- 
den sind, und worin R1* Wasserstoff oder ein Methylrest ist; 
p ist eine ganze Zahl von 0 Oder 1 ; 
R 6 ist 

a) Wasserstoff, 

b) geradkettiges oder verzweigtes C1-4-Alkyl ( das substituiert sein kann mitr 

i) Phenyl, 

ii) Phenyl, substituiert mit geradkettigem oder verzweigten Cl-4-Alkyl oder mit geradkettigem 
oder verzweigten C1-4-Alkoxy ( oder mit 

iii) 2-od r4-Pyridyl, 

c) Phenyl od r Naphthyl, die substituiert sein konnen mit: 
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i) Amin, , 4 , 

ii) Amino, substrtuiert mit einem geradkettigen Oder verzweigten C1-6-Alkoxycarbonylrest, der 
mit einem Phenyl- oder einem C2-6-Alkenrest substituiert sein kann : 

in) Amino, substituiert mit einem C1-6-Alkanoyl- oder einem Benzoylrest, 

iv) Sullonamid (-S0 2 NH 2 ) oder mit 

v) geradkettigem oder verzweigten C1-6-Alkoxy, das mit einem Phenylrest substrtuiert se.n kann, 
dj Benzoyl, 

e) Furyl oder Thiofuryt oder 

f) C5-8-Cycloalkyl, C6-10-Bicycloalkyl, C7-12-Tricycloalkyl oder C10-14-Tetracycloalkyl; 
sowie pharmazeutisch geeignete Saize davon. 

Verbindung der Formel (I) gemaB Anspruch 1 , 
worin gilt: 



R 1 ist: 



a) Wasserstoff, 

b) lineares oder verzweigtes C1-6-Alkyl ( das substrtuiert sein kann mit: 

i) Hydroxy, 

ii) Phenyl Oder Phenyl, substituiert mit geradkettigem oder verzweigten C1-4-Aikyi, 

iii) C3-8-Cycloalkyl, das mit geradkettigem oder verzweigten C1-4-Alkyl substituiert sein kann, 

iv) C6-9-Bicycloalkyl. das mit geradkettigem oder verzweigten C1-6-Alkyl substrtuiert sein kann, 

v) C7-t2-Tricycfoalkyl. das mrt geradkettigem oder verzweigten C1-4-Alkyl substitu.ert sein kann, 

vi) C1CV-1 2-Tetracycloalkyl : das mit geradkettigem oder verzweigten C1 ^6-Alkyl substitu.ert se.n kann, 

vii) sowohl mit Phenyl als auch mit C5-6-Cycloalkyl oder 

viii) sowohl mrt Phenyl als auch mit Morpholiny!, 

c) C3-6-Alken, das mit einem Phenylrest substituiert sein kann, 

d) C5-6-Dien, das mit einem geradkettigen oder verzweigten C 1-4- Alky Irest substituiert ist, 

e) C13-16-Trien. substituiert bis zu 3 Mai mit geradkettigem oder verzweigten C1-4-AIkyl t 

f) C5-6-Cycloalkyl oder das Cycloalkyl-Fragment: 




worin gilt: 

m ist eine ganze zahl von 0, 1 oder 2, 

J, K und L sind, unabhangig voneinander oder gleichzeitig: 

i) Wasserstoff, 

ii) geradkettiges oder verzweigtes C1 -5-Alkyl, 

X Phenyl.^uLituiert mit geradkettigem oder verzweigten C1-4-Alkyl oder mit Chlor oder mrt 
geradkettigem oder verzweigten C1-4-Alkoxy ( 

g) C7-8-Bicycloalkyl. das bis zu 3 Mai mit geradkettigem oder verzweigten Cl-4-Alkyl substituiert sein 

^C7-12-Tricycloalkyl. das bis zu 2 Mai mit geradkettigem oder verzweigten C1-6-Alkyl substituiert sein 
kann, . . 
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i) C10-12-Tetracyc!oa!kyi, das bis zu 3 Mai mit geradkettigem Oder verzweigten C1-4-Aikyl substituiert 
sein kann, 

j) 2-Benzothienyl, substiluiert, unabhangig voneinander oder gleichzeilig.. mindestens 2 Mai mit eniweder: 

i) geradketligem oder verzweitrten Cl-3-Alkyl, 

ii) Chlor 

iii) oder mit beiden, 

k) 2-Furyl, 
I) 2-Pyridyl 
m) 2-Naphthyt, 

n) 1,2,3,4-Tetrahydronaphthyl, 

o) 2-Benzopyranyl, 

p) 2-Benzofuryl, 

q) das Piperonyl-Fragment: 

{CH 2 ) 2 

O 
c" 

worin gilt: 

z ist eine ganze Zahl von 1 oder 2, und E 1 , E 2 und E 3 sind Wasserstoff, oder 
r) das Aryl-Derivat: 





worin gilt: 

U, V und W sind, unabhangig voneinander oder gleichzeitig 

i) Wasserstoff, 

ii) geradkettiges oder verzweigtes C1-4-Alkyl, 

iii) geradkettiges oder verzweigtes C1-4-Alkoxy, 

iv) C2-Alkoxy, substituiert mit C2-Alkoxy oder Phenoxy, 

v) Hydroxy, 

vi) Phenyl, 

vii) Fluor, 

viii) Chlor, 
be) Brom, 

x) Nitro, 

xi) Benzyloxy, 

xii) Benzoyl, 

xiii) Phenoxy; 
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Y ist eine kovalente Bindung, Sauerstoff Oder NR 7 , worin R 7 Wasserstoff ist, 
ausserdem kann R^Y- auch sein: 




worin gilt: 

k ist eine ganze Zahl von 1 Oder 2, 
R 8 ist: 

a) Wasserstoff, 

b) Carboalkoxy mit einem C1-2-Alkoxyrest, 

c) geradkettiges oder verzweigtes C1-4-Alkyl, das mit einem Phenylrest substituiert sein kann, 

d) Phenyl, 

R 9 ist Phenyl; 

R2 und R 3 sind wie folgt definiert: einer der Reste R 2 und R 3 ist Wasserstoff, und der andere Rest ist 
Wasserstoff oder ein geradkettiger oder verzweigter C1 -4-AIkylrest; 
n ist eine ganze Zahl von 2 oder 3; 

A ist NR 10 , worin R 10 Wasserstoff oder ein Methylrest ist; R 4 ist: 

a) Wasserstoff, 

b) geradkettiges Oder verzweigtes CI-4-Aikyl, das substituiert sein kann mit: 

i) Phenyl, 

ii) CS-6-Cycloalkyl, 

iii) CI-4-Alkylthio, 

iv) Carboxamido oder mit 

v) Benzyloxy, oder 

c) Phenyl; 

R5 ist Wasserstoff oder ein geradkettiger oder verzweigter C 1-4- Alky (rest, und R 4 und R 5 konnen, zusam- 
mengenommen, sein: 

-(CH 2 ) r - 

worin r die Zahl 5 ist; 
G ist eines der folgenden Fragmente: 

-HC=CH-, -CH 2 -CH 2 - Oder -CH 2 - 

oder das folgende Fragment: 
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O 
tt 

-C-N- 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



55 



worin die Carbonylgaippe an den die Reste R 4 und R 5 aufweisenden Kohlenstoff und NR 12 an R* gebunden 
sind, und worin 

R 1 2 Wasserstoff Oder ein Methylrest ist; 
p ist eine ganze Zahl von 0 oder 1 ; 
R 6 ist: 

a) Wasserstoff, 

b) geradkettiges oder verzweigtes C1-4-Alkyl, das substituiert sein kann mit: 

i) Phenyl, 

it) Phenyl, substituiert mit C1-2-Alkoxy, 
Hi) 2- oder 4-Pyridyl, 

c) Phenyl, das substituiert sein kann mit: 

t) Amino, 

ii) Amino, substituiert mit Allyloxycarbonyl, 
iti) Amino, substituiert mit Acetyl, 

iv) Amino, substituiert mrt Benzoyl, 

v) Amino, substituiert mit Benzyloxycarbonyl 

vi) Suffonamid (-S0 2 NH 2 ) oder mit 

vii) geradkettigem oder verzweigten C1-4-Alkoxy, 

d) Benzoyl, 

e) Furyl, 

f) Naphthyl, 

g) C6-8-Cycloalkyl oder 

h) C10-12-Tetracycloalkyl; 

sowie pharmazeutisch geeignete Salze da von. 

Verbindung gemaG einem der Anspruche 1 bis 3, ausgewahlt aus der Gruppe, bestehend aus: 
L-lsoleucin-N-[1..(2-benzyloxy-2-oxoethyl)-L-prolyl]benzylamid; 
L-lsoleucin-N-[l-(2-methoxy-2-oxoethyl)-L-prolyl]benzylamid; 
L-lsoleucin-N-[1-(2-phenyl-2-oxoethyl)-L-proiyl]benzylamid; 
L-lsoleucin-N-[l-(2-naphth-2-yl-2-oxoethyl)-L-prolyl]benzylamid; 
L-lsoleucin-N-[1-(2-(biphenyl-4-yl)-2-oxoethyl)-L-prolyl]benzylamid; 
L-lsoleucin-N-[l-(2-(2-methoxyphenyl)-2-oxoethyl)-L-prolyl]benzylamid; 
L-lsoleucin^-[1-{2-(5<hlor-3-methylbenzo(B]thiophen-2-yl)-2<)Xoethyl)-L-prolyl]benzylamid; 
L-lsoleucin-N-[1 -(2-(trans,trans-h xa-2,4-dienyl-1 -oxy)-2-oxoethyl)-L-prolyl]benzylamid; 
L-lsoleucin^^l-(2-(4<hlorphenyl)-2K)xoethyl)-L-proryl]benzy1amid; 
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L-lsoleucin-N-[1-(2-(4-methylphenyl)-2-oxoethyl)-L-prolyl]benzylamid; 

L-lsoleucin-N-[1-(2-(4-methoxyphenyl)-2-oxoe1hyl)-L-prolyt]benzylamid; 

L-lsoleucin-N-methyl-N-[1-(2-phenyl-2-oxoethyl)-L-prolyl]benzylamid; 

L-lsoleucin-N4l-(2-phenyl-2-oxoethyl)-L-homoprolin]benzylamid; 

L-Phenylgtycin-N-[1-(2-phenyt-2-oxoethyl)-L-prolinbenzylamid 

L-lsoleucin-N-(1-(1-methyl-2-phenyl-2-oxoethyl)-L-prolyl]benzylamid 

L-lsoieucin-N-(1-(2-(3^ethoxyphenyl)-2-oxoethyl)-L-prolyl]benzylamtd 

L-lso!eucin-N4l-(2-(3,4<lihydroxyphenyl)-2K5Xoethyl)-L^rolyl]benzyl-amid 

L-lsoleucin-N-methyl-N-[1-(2-benzyloxy-2-oxoethyl)-L-prolyl]benzylamid 

L-lsoleucin-N^1-(carbobenzytoxymethylen)-L-homoprolin]benzylamid 

L-lsoleucin-N-[1 -(2-adamatan-1 -yt-2-oxoethyl)-L-prolyl]benzylamid 

L-!soleucin-N-[1-(carbo-t-butoxymethylen)-L-prolin]benzylamid 

L-!soleucin-N-[1-(2-t-butyl-2-oxoethyl)-L-prolin]benzyiamid 

L-lsoleucin-N4l-(2,5^imethoxyphenyl)-2-oxoethyl)-L-prolyl]benzylamid 

L-lsoleucin-N^1-(2,4<Jimethoxyhenyl)-2-oxoethyl)-L-prolyl]benzylamid * 

L-lsoleucin-N-l1-(2-(2-nitrophenyl)-2-oxoethyl)-L-prolyl]benzylamid 

L-lsoleucin-N-[1-(2-(4-nitrophenyl)-2-oxoethyl)-L-protyi]benzylamid 

L-lsoleucin-N41-(2-(3-benzyloxyphenyl)-2^xoethyl)-L-protyl]benzyl-amid 

L-lsoleucin-N41-(2-(2,4<iimethylphenyl)-2-oxoethyl)-L-prolyl]benzyl-amid 

L-lsoleucin-N-[1-(2-(4-(luorphenyt)-2-oxoethyl)-L-prolyl]benzylamtd 

L-lsoleucin-N-[1-(2-(4-bromphenyl)-2-oxoethyl)-L-prolyl]benzylamid 

L-lsoleucin-N-[1-(2 l 4<jichlorphenytcarbamoyimethyl)-L-prolyl]benzyt-annid 

L-lsoleucin-N-[1-(2-adarr«tan-1-yl-2<)xc«thyl)-L-homoprolin]benzytanriid 

L-lsoleucin-N-[1-(2-turan-2-yl-2-oxoethyl)-L-prolyl]benzylamid 

L-lsoleucin-N-[ 1 -(2-pynci-2-yl-2-oxoethyl)-L-prolyl]benzylamid 

L-Phenylalanin-N-[1-(2-(b^ 

L-Methionin-N-(1-(2-(biphenyM-yl)-2-oxoethyl)-L-Prolyl]benzytamid 
Glycin-N-[1 -(2-adamantan-1 -yl-2-oxoethyl)-L-prolyl]benzylamid 
L-Valin-N-[1-(2-adamantan-l-yl-2-oxoethyl)-L-prolyl]benzylamid 
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L-Leucin-N-[l-(2-adamantan-kyl-2oxoethyi)-L-prolyi]benzylamid 
L-Phenytalanin-N-[1-(2-adamantan-l-yl-2-oxoethyi)-L-proly!]ben2yIarnid 
L-Norvalin-N-[i-(2-adamantan-1-yl-2H3xoethyl)-L-proiy!]ben2yiamid 
L-Nor leucin-N-[ 1 -(2-adamantan-1 -y l-2-oxoelhy l)-L-prolyl]ben2ylamid 
L-Asparagin-N-[1 -(2-adamantan-1 -yl-2-oxoethyl)-L-pro»ylJben2ylamid 
L-Serin-(0^enzylether)-N41 -(2-^ 

L-p-PhenyIalanin-N-[1 -(2-adamantan-1 -yl-2-oxoethyl)-L-protyl]benzylamid 

L-Cyclohexyialanin-N-[1-(2^ctemantan-1-yl-2-oxoethyl)-L-prolyl]ben2yiamid 

L-lsoleucin-N-[1-(2-(4^en2oyloxyphenyl)-2^xoethyl]-L-prolyl]befuylanriid 

L-lsoleucin-N-[1-(2-(2^nzoy!oxyphenyl)-2-oxoethyl]-L-prolyl]benzylamid 

L-lso!eucin-N-[1-(2-(3-phenoxyphenyl)-2-oxoethyl]-L-prolyl]benzylamid 

L-lsoleucin-N-(1-(2-(2-phenoxyphenyl)-2-oxoethyI]-L-prolyl]benzylamid 

L-lsoleucin-N-[1-(2-(3.4,5-trielhoxyphenyl)-2oxoethy(]-L-prolyl]benzylamid 

L-lsoieucin^-[l-(2-(benzo[1,3]dio^^ 

L-lsoleucin-N-[1-{2K>xo-2^4-(2i>henoxyetao^ 

L-lsoleucin-N-[1-(2-(4-phenoxyphenyl)-2-oxoethyl)-L-proty!]benzylamid 

L-lsoleucin-N-[1-(2-(2 > 4 t 6-trinr»ethoxyphenyi)-2-oxoethyl)-L-profyl]bGnzylamid 

L-lsoleucin-N-[1-(2-(2,3<Jimemoxyphenyl)-2^xoethylK-protyi]benzylamid 

L-lso!eucin-N4l-(2-(2,6^imethoxyphenyl)-2<>xoethyl)-L-prolyl]benzylarnrd 

L-Isoleucin-N4l-(2-(1-(4-methy!pheny^ 

L-ProlinO-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl)0-methyl-phenylpropylamkj-H 

L-Prolin-1-[2-(3,4,5-trimethoxyphenyl)-2<>xoethyl]adarmnt-1-ylmethylamid-H 

L-Prolin-1 -[2-(3 t 4,5-trimethoxyphenyl)-2-oxoethyl]-1 -{R)-(1 -naphthyl)ethylamid-Hydrochlorid 

L-Prolin-1-[2-{3,4,5-trimethoxyphenyl)-2-oxo8thyl]cyclohexyInriethylamid 

L-Prolin-1-[2-(3,4,5-trimethoxyphenyl)-2^xoethylJdiphenylmethylamid-Hydroch 

L-ProlinO-[2-(3,4,5-trimethoxyphenyl)-2^xc«thyI]-t-butylamid-Hydrcx^lori 

L-ProiinO-[2-(3,4 t 5-trimethoxyphenyl)-2^ 

L-Proiin-1-[2-{3A5-trimethoxyphenyl)-2K>xoe^ 

1-[2-(3,4,5-Trim thoxyphenyl)-2-oxoethyq-L-homoprotinbenzylest r-HydrochlorkJ 
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L-Homoprolin-H2-(3,4,54rimethoxyph 

L-HomoprolinO-[2-(3:4 ; 5-trime1hoxyphenyO-2-oxoethyl]adamant-1-ylmethylamid 
L-Homoprclin-^[2-(3 1 4 1 5M^imethoxyphenyt)-2-oxoethyl)tel^ahydro^urfuryiamid 
L-Homoprolin-1-[2-(3,4,5-tftmet^ 

L-Homoprolin-1 42-(3,4,5-trimethoxyphenyl)-2K5Xoethyll-(S)^-methylbenzylamid-Hydrochlorid 

L-Homoprolin,1-[2-(3A5-trimethox^^^ 
amid 

L-Homoprolin-1 -[2-(3A5-trimethox 
L-lsoleucin-N41-(2-(3,4,5-trimethoxyphenyl)-2<>xoethyl)-L-homoprolyi]ben^ 
L-ProlinO-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-2-(4-(N-acetyl)aminophenyl)ethylamid 
20 L-Proltn-1-[2-(3A5-trimethoxyphenyl)-2-oxoe^ 
L-Prolin-H2-(3A54rimethoxyphenyl)-2^xoethy^^ 

L-ProlinO-[2-(3 l 4 1 5-trimethoxypheny!)-2K>xoethyi]-2-(4-(N<arbobenzyloxy)aminophenyl)e 

2S 

L-Homoprolin-1-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-3-(4-(N-carboallyto^^ 
drochlorid 

L-Prolin-1-[2-adamantan-1-yl-2<«^ sowie 

30 

L-Homoprolin-1 -[2-adamant-1 -yl-2^xoemy!]-3-(4-(N-^rboallyloxy)aminophenyl)propylester-Hydrochtorid. 

5. Verbindung gemaG einem der Anspruche 1 bis 4 zur Behandlung von Entzundungen. 

35 6. Medikament, enthattend mindestens eine Verbindung gemaB einem der Anspruche 1 bis 4. 

7. verwendung der verbindungen gemaB einem der Anspruche 1 bis 4, zur Herstellung einer Zusammensetzung zur 
Behandlung von Entzundungen. 

40 8. Verfahren zur Herstellung von Verbindungen von einem der Anspruche 1 bis 4, welches die tolgenden Stufen 
umfaSt: 



so 



M — - v , M . (c) O <»-A-R 

« G <» PG (b) H ° 



in denen man 

(a) eine N-geschutzte Iminosaure an ein Amin oder einen Alkohol kuppelt, urn eine C-substituierte, N-ge- 
55 schutzte Iminosaure zu bilden, 

(b) die Schutzgruppe aus der genannten C-substitui rt n, N-geschutzten Iminosaure abspaltet, und 
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(c) die aus Stufe (b) entstandene Iminosaure an der Stickstoff- Posit ion mit einem a-Haloester, a-Haloketon 
Oder ethem a-Haloamid alkyliert. 

9. Verfahren zur Herstellung von Verbindungen gemaG einem der Anspruche 1 bis 4, welches die tolgenden Stufen 
umfaGt: 




O 0 - Q *-«-n 



in denen man 

(a) aus der 2-Position eines ersten 2-Oxoethyl-Derivats die Schutzgruppe abspaltet und 

(b) das aus Stufe (a) entstandene Saure-Derrvat zur Bildung eines zweiten 2-Oxoethyl-Derivats einer Kupp- 
lungsreaktion unterzieht. 

10. Verfahren zur Herstellung von vebindungen gemaG einem der Anspruche 1 bis 4, welches die folgenden Stufen 
umfaGt: 

- --^O «- wo ; 

0 O 0 

in denen man %r 

(a) aus den C-Enden der Iminosaure eines 2-Oxoethyl-Derivats zur Bildung einer 2-Oxoethyliminosaure die 
Schutzgruppe abspaltet und 

(b) die genannte aus Stufe (a) entstandene 2-Oxoethyliminosaure mit einem Amin Oder einem Alkohol kuppert, 
urn ein C-substituiertes 2-Oxoethyliminosaure-Derivat zu bilden. 

Revendicatlons 

1 . Compose de structure suivante : 
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dans laquelte 



R 1 repr6sente 



a) I'hydrogene, 

b) un groupe alkyle lineaire ou ramifie en C 1 a C e qui peut etre substitu6 independamment ou simulta- 
nement jusqu'a deux fois par 

i) un groupe hydroxy, 

ii) un groupe phenyie qui peut §tre substitue" par un radical alkyle normal ou ramifie en a C 8 ou 
un radical alkoxy normal ou ramifie en C 1 a C e , 

iii) un groupe cycloalkyle en C 3 a C 10 qui peut etre substitue par un radical alkyle normal ou ramifie 
en Ct a C 8 ou un radical alkoxy normal ou ram if id en C, a C 6 , 

iv) un groupe bicycloalkyle en C 6 a C 12 qui peut etre substitue par un radical alkyle normal ou ramifie 
en C, a C 10 ou un radical alkoxy normal ou ramifie en C, a C 6 , 

v) un groupe tricycloalkyle en C 7 a C 14 qui peut etre substitue par un radical alkyle normal ou ramifie 
en C 1 a C 8 ou un radical alkoxy normal ou ramifie en C 1 a C 6 , 

vi) un groupe t6tracycioalkyle en C 10 a C 14 qui peut Stre substitud par un radical alkyle normal ou 
ramifie en C, a C 8 ou un radical alkoxy normal ou ramifie en C, a C 6 , ou 

vit) un groupe morpholinyle, 

c) un alcene en C 3 a C 10 , un diene en C 4 a C 10 ou un triene en C 8 a C 18 , qui peut etre substitue ind6- 
pendamment ou simultanement jusqu'a trois fois par 

i) un groupe ph6nyle, 

ii) un groupe alkyle normal ou ramifi6 en a C 6 ou 

iii) un groupe alkoxy normal ou ramifie en a C 6 , 

d) un groupe cycloalkyle en C 5 a C 1Q( ou le fragment cycloalkyle 




J 



dans lequel 



J, K et L 



m 



est un nombre entier 6gal a 0, 1 ou 2, 
represented inddpendamment ou simultanement 



i) de I'hydrogen 

ii) un groupe alkyle normal ou ramifie en C, a C s qui peut etre substitue par un radical 
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phenyle ou par un radical alkoxy normal ou ramifie en a C 6( 

iii) un groupe alkoxy normal ou ramifie en C t k C 5t 

iv) un groupe phenyle ou 

v) un groupe phenyle substitue par un radical alkyle normal ou ramifie en a C 6 ou 
par du chlore ou un radical alkoxy normal ou ramifie en C 1 a. C € , 

e) un groupe bicycloalkyle en C 7 k C 10 , tricycloalkyle en C 7 k C u , tetracycloalkyle en C 10 k C 16 ou 
pentacycloaikyle en C„ k C 20 , qui peut etre substitue independamment ou simultanement jusqu'a trois 
fois avec un radical alkyle normal ou ramifie en C, k C 6 ou un radical alkoxy normal ou ramifie en c, k 
C 6 ou phenyle, 

f) les derives aryliques tetrahydronaphtyle, benzothienyle, benzofuryle, benzopyrannyle, furyle, pyridyle, 
pyrannyle, 1 ,3-oxazolyle ou naphtyle, ces derives aryliques pouvant etre substitues independamment ou 
simultanement jusqu'& deux fois par 

i) un groupe alkyle normal ou ramifie en C, k C 6 , 

ii) un groupe alkoxy normal ou ramifie en C 1 k C 6 , 

iii) un halogene, cet halogene 6tant un radical fluoro, chloro, bromo ou iodo, 

g) le fragment piperonyle 




dans lequel 

z est le nombre entier 1 ou 2, 

et E 1 , E 2 et E 3 peuvent representer independamment ou simultanement de I'hydrogene, un groupe 
alkyle normal ou ramifie* en k C 6 , alkoxy normal ou ramifte en C, k C 6 ou du chlore, ou a: 

h) le de>iv6 arylique 



U 




dans lequel 

U, V et W peuvent representer independamment ou simultanement 

i) Phydrogene, 

ii) un groupe alkyle normal ou ramifie en C, k C 6 , un groupe alkoxy normal ou ramifie 
en C t k C 6 , un groupe phenyle ou phenoxy, ces groupes pouvant etre substitues par 
un radical phenyle, alkoxy normal ou ramifie en Cj k C 6 ou phenoxy, 

iii) un groupe hydroxy, 

iv) un halogene, 

v) un groupe nitro ou 

vi) un groupe henzoyle ; 
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est une liaison covalente, de I'oxygene, un groupe NR 7 dans iequel R 7 est de I'hydrogene, 



en outre, 



Ri- y - peut aussi repr^senter un groupe 




dans Iequel 

k est le nombre entier 1 ou 2, 

R8 repr£sente 

a) de I'hydrogene, 

b) un groupe carbaikoxy avec un alkoxy normal ou ramifi6 en G, a C 6 , 

c) un groupe alkyle normal ou ramifie en C A a C 6 qui peut etre substilu6 par un radical 
phenyle ou un radical alkoxy normal ou ramifie* en a C 6 , 

d) un groupe phenyle, ou pheYiyle substitue" par un halogene, 

R9 est un groupe phenyle qui peut etre substitue par un radical alkyle normal ou ramifie en C, 

a C 6 ; ^ 
R2 et R 3 sont d6finis comme suit : run de R* et R 3 est de I'hydrogene et I'autre est de I'hydrogene ou 

un radical alkyle normal ou ramifie" en 0 A a C 6 ; 
n est le nombre entier 2 ou 3 ; 

A est un groupe NR 10 dans lequei R 10 est de I'hydrogene ou un radical alkyle normal ou ramif le 

en C<| a C$ ; 

R 4 et R 5 peuvent repr6senter ind6pendamment ou simultanement 

a) de I'hydrogene, 

b) un groupe alkyle normal ou ramifi6 en C, a C 8 qui peut etre substitu6 par 

i) un groupe phenyle ou ph6nyle substitu6 par un radical hydroxy ou alkoxy en ou C 2 , 

ii) un groupe cycbalkyle en C 5 ou C 6 , 

iii) un groupe alkylthio en C, a C 6 , 

iv) un groupe carboxamido, 

v) un groupe alkoxy normal ou ramifie en C 1 a C 6 qui peut etre substitue par un radical phenyle, 

c) un groupe phdnyle ou 

d) un groupe cycloalkyle en C 3 a C 7 qui peut Stre substitue par un radical alkyle normal ou ramifte en c, 
& C 6 , en outre, R 4 et R 5 . pris conjointement, peuvent representer un groupe 

- (CH 2 ) r ~ 



dans lequei 

r est ie nombre entier 4 ou 5 ; 
G est Tun des fragments survants : 

-HC=CH«, -CH 2 -CH 2 -, ou -CH 2 - 



ou le fragment suivant 
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O 
:i 

— C-N — 

! 

dans lequel R 12 est de rhydrogene ou un groupe methyle, de telle sorte que le groupe carbonyle sort 
attache" a I'atome de carbone portant R 4 et R 5 et que NR 12 sort Ii6 a R 6 ; 

p est le nombre entier 0 ou 1 ; 
R 6 represente 

a) de I'hydrogene, 

b) un groupe alkyle normal ou ramifie en C, a C 6 qui peut §tre substrtue par 

i) un groupe ph6nyle t 

ii) un groupe phenyie substrtu6 par un radical alkyle normal ou ramifid en C, a a C 6 , un radical 
alkoxy normal ou ramifie en a C 6 , ou 

iii) un groupe pyridyle, ou 

c) un groupe phenyie, naphtyle, furyle, thiofuryle, cycloalkyle en C 5 a C 6 , bicycloalkyle en C 6 a C 10 , 
tricycloalkyle en C 7 a C 12 , tStracycloalkyle en C 10 a C 16 , pentacycloalkyle en C„ a C 20 ou benzoyle! 
ces groupes pouvant etre substitu6s par 

i) une amine, 

ii) un groupe amino substitue par un radical alkoxycarbonyle normal ou ramifte a reste alkoxy 
en a C 6 , qui peut Stre substrtue" par un radical phenyie ou un alcene en a C 6 , 

iii) un groupe amino substitu<§ par un radical ateanoyle en C, a C 6 ou benzoyle, 

iv) un groupe sulfonamide (-S0 2 NH 2 ) ou 

v) un groupe hydroxy ou un groupe alkoxy normal ou ramifid en C, a C 6 qui peut §tre substitu6 
par un radical phenyie ; 

et ses sels acceptables du point de vue pharmaceutique. 

Compost de formule (I) suivant la revendication 1 , 
dans laquelle 

R 1 represente 

a) de rhydrogene, 

b) un groupe alkyle Iin6aire ou ramifie en a C 6 qui peut etre substitue 

i) une fois par un groupe hydroxy, 

ii) une fois par un groupe ph6nyle qui peut etre substitue par un radical alkyle normal ou ramifie en 
C t a C 4 ou par un radical alkoxy normal ou ramifie" en a C 6 , 

iii) une fois par un groupe cycloalkyle en C3 a C 8 qui peut Stre substitue" par un radical alkyle normal 
ou ramifie" en C 7 a C 6 ou par un radical alkoxy normal ou ramifie" en C, a C 4 , 

iv) une fois par un groupe bicycloalkyle en C 6 a C 10 qui peut etre substrtu6 par un radical alkyle 
normal ou ramifie en G, a C 8 ou par un radical alkoxy normal ou ramifie en C, a C 4 , 

v) une fois par un groupe tricycloalkyle en O, a C 12 qui peut etre substituSpar un radical alkyle normal 
ou ramifie en C, a C 6 ou par un radical alkoxy normal ou ramifie en C, a C^: 

vi) une fois par un groupe tetracycloalkyle en C 10 a C 12 qui peut etre substitue par un radical alkyle 
normal ou ramifie en C, a C e ou par un radical alkoxy normal ou ramifie en C 1 a C 4 , 

vii) jusqu'a deux fois par un groupe phenyie ou cycloalkyle en C 5 a C 7 , ou 

viii) jusqu'a deux fois par un groupe phenyie ou morpholinyle, 

c) un alcene en C 3 a C 8 qui peut etre substitue par un radical phenyie, alkyle normal ou ramifie en q a 
C 4 ou alkoxy normal ou ramifie en C, a C 4) 
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d) un diene en C 4 a C 7 substitue par un radical atkyle normal ou ramifie en C, a C 6 , ou par un radical 
alkoxy normal ou ramifie en C, a C 4 , , 

e) un triene en C 10 a C 16 substitue jusqu'a trois fois par un radical alkyte normal ou ramifie en C, a C 6 
ou par un radical alkoxy normal ou ramifie en C A a C 4 , ou 

f) un groupe cycloalkyle en C s a C 10 ou le fragment cycloalkyle 




dans lequel 

m est le nombre entier 0, 1 ou 2, 

J, K et L represented indSpendamment ou simultandment 

i) de I'hydrogene, 

ii) un groupe alkyle normal ou ramifie en C, a C s qui peut etre substitue par un radical 
phenyle ou un radical alkoxy normal ou ramifie" en a C 4 , 

iii) un groupe phenyle ou 

iv) un groupe phenyle substitue par un radical alkyle normal ou ramifie en a C 4 ou 
par du chlore ou un radical alkoxy normal ou ramifi6 en a C 4 , 

g) un groupe bicycloalkyle en C 7 a C 10 qui peut etre substitue jusqu'a trois fois avec un radical alkyle 
normal ou ramifie en C, a C 6 ou un radical alkoxy normal ou ramifie en C, a C 4 , 

h) un groupe tricycloalkyle en ^ a C 14 qui peut dtre substitue jusqu'a trois fois avec un radical alkyle 
normal ou ramifie en C, a C 6 ou un radical alkoxy normal ou ramifie en C n a C 4 , 

i) un groupe tetracyctoalkyle en C 10 a C lS qui peut etre substitue jusqu'a trois fois par un radical alkyle 
normal ou ramifie en C n a C 6 ou par un radical alkoxy normal ou ramifie en C, a C 4 , 

j) des derives naphtyte ou les drives heteroaryliques benzothienyle. benzofuryle, benzopyrannyle, furyle, 
pyridyle, pyrannyle ou 1 ,3-oxazolyle, ces derives pouvant etre substitues jusqu'a deux fois par 

i) un groupe alkyle normal ou ramifi6 en a C 6 , 

ii) un halogene, 

iii) ou les deux, 

k) un groupe 1,2 t 3.4-t6trahydronaphtyle, 
I) le fragment pipSronyle 




dans lequel 

z est le nombre entier 1 ou 2, 

et E 1 E 2 et E 3 peuvent representor, independamment ou simu tenement, I'hydrogene, un groupe 
alkyle normal ou ramifie en C, a C 4 , un groupe alkoxy normal ou ramrfie en C n a C 4 ou du chlore, 

m) le derive* arylique 
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U 




w 



U, V et W peuvent representer ind6pendamment ou simultan^ment 

i) de I'hydrogene, 

ii) un groupe alkyle norma! ou ram in 6 en C, a C 4 qui peut Stre substitue par un radical 
ph6nyle, 

iii) un groupe alkoxy normal ou ramifi6 en C 1 a C 6 qui peut St re substitue par un radical 
phenyle, un radical alkoxy normal ou ramifie en C 1 a C 4 ou un radical phenoxy, 

iv) un groupe hydroxy, 

v) un groupe phenyle, 

vi) un halogene, 

vii) un groupe nitro, 

viii) un groupe benzoyle ou 

ix) un groupe ph6noxy ; 

Y est une liaison covalente, de I'oxygene, un groupe NR 7 , dans lequel R 7 est de I'hydrogene, 

en outre 

Ri - Y - peut aussi representor un groupe 



k( C>, -o- - C>0- 

R 3 



dans lequel 

k est le nombre entier 1 ou 2, 

R 8 represente 

a) de I'hydrogene 

b) un groupe carbalkoxy ayant une partie alkoxy normale ou ramifi£e en 
& C 4) 

c) un groupe alkyle normal ou ramifie en a C 4 qui peut etre substitu6 par 
un radical phenyle ou par un radical alkoxy normal ou ramifie en C 1 a C 4 , 
ou bien 

d) est un groupe phenyle ou un groupe phenyle substitue par un halogene, 

R 9 est un groupe pheYiyle qui peut §tre substitue par un radical alkyle en C 1 a C 4 ; 

R2 et R3 ont la definition suivante : I'un de R 2 et R 3 est de fhydrogene et I'autre est de rhydrogene 

ou un groupe alkyle normal ou ramifie en C 1 a C 6 ; 
n est un nombr enti r de 2 ou 3 ; 

A est un group NR 10 , dans lequel R 10 est de rhydrogene ou un radical alkyle normal ou 

ramifid en Cj a C 4 , 
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est 

a) de I'hydrogene, 

b) un groupe alkyle normal ou ramifie en a C 6 qui peut etre substitue par 

i) un radical phenyle ou phenyle substitue par un radical hydroxy ou methoxy, 

ii) un groupe cycloalkyle en C 5 ou C 6 , 

iii) un groupe aikylthio en C t a C 6 , 

iv) un groupe carboxamtdo ou 

v) un groupe alkoxy normal ou ramifie en C-, a C 6 qui peut etre substitue par un 
radical phenyle, 

c) un groupe phenyle, ou 

d) un groupe cycloalkyle en C 3 a C 7 qui peut etre substitue par un radical alkyle normal 
ou ramifie en C 1 a C 6 , 

estde I'hydrogene ou un groupe alkyle normal ou ramifte en C-, a C 4 , et R 4 et R 5 , consideres 
ensemble, peuvent representor un groupe 

-(Car- 
dans lequel 

r est le nombre entier 4 ou 5 ; 
G est I'un des fragments suivants : 

-HC=CH-, -CH 2 -CH 2 -, ou -CH 2 - 

ou le fragment suivant 

O 

u 

— C-N — 
i 

R*' 2 

dans lequel le groupe carbonyle est lie a I'atome de carbone portant R 4 et R 5 et NR 12 
est tie a R 6 , 

R 12 est de I'hydrogene ou un groupe methyle ; 
P est le nombre entier 0 ou 1 ; 
R 6 represente 

a) de I'hydrogene, 

b) un groupe alkyle normal ou ramifie en C 1 a C 4 qui peut etre substitue par 

i) un groupe phenyle, 

ii) un groupe phenyle substitue par un radical alkyle normal ou ramifie en C<, 
a C 4 ou alkoxy normal ou ramifi6 en a C 4 , ou bien 

iii) un groupe 2- ou 4-pyridyle, 

c) un groupe phenyle ou naphtyle qui peut etre substitue par 

i) une amine, 

ii) un groupe amino substitue avec un radical alkoxycarbonyle normal ou 
ramifie a reste alkoxy en C, a C 6 , qui peut etre substitue par un radical ph6- 
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nyle ou un alcene en C 2 a C 6 , 

iii) un groupe amino substitue par un radical alcanoyle en C 1 a C 6 ou un 
radical benzoyle, 

iv) un groupe sulfonamide (-S0 2 NH 2 ) ou 

v) un groupe alkoxy normal ou ramifie en C 1 a C 6 qui peut etre substitue par 
un radical phenyle, 

d) un groupe benzoyle, 

e) un groupe furyle ou thiofuryle ou 

f) un groupe cycloalkyle en C 5 a C 8 , bicycloalkyle en C 6 a C 10 , tricycloalkyle en 
C 7 a C 12 ou tetracyctoalkyle en C 10 a C 14 ; 

et les sels pharmaceutiquement acceptables de ce compose. 

Compose de formule (I) suivant la revendication 1, 
dans lequel 

R 1 repr^sente 

a) Phydrogene, 

b) un groupe alkyle lineatre ou ramifie* en G, a C 6 qui peut etre substitue par 

i) un groupe hydroxy, 

ii) un groupe phenyle ou un groupe phenyle substitue* par un radical alkyle normal ou ramifie en C t 

ac 4 , 

iii) un groupe cycloalkyle en C3 a C 8 qui peut etre substitue par un radical alkyle normal ou ramifie 
en C, a C 4 , 

iv) un groupe bicycloalkyle en C 6 a C 9 qui peut etre substitue par un radical alkyle normal ou ramifie 
en a C 6 , 

v) un groupe tricycloalkyle en C 7 a C 12 qui peut etre substitue par un radical alkyle normal ou ramrfte 
en C 1 a C 4 , 

vi) un groupe tetracycloalkyle en C 10 a C 12 qui peut etre substitue par un radical alkyle normal ou 
ramifie* en C, a C 6 , 

vii) un groupe phenyle ainsi qu'un groupe cycloalkyle en C 5 ou C 6 , ou 

viii) un groupe phenyle ainsi qu'un groupe morphoiinyle, 

c) un alcene en C 3 a C 6 qui peut 6tre substitue par un radical phenyle, 

d) un diene en C 5 ou C 6 substitud par un radical alkyle normal ou ramifie en C 1 a C 4 , 

e) un triene en C 13 a C 16 substitud jusqu'a trois fois par un radical alkyle normal ou ramifte en C, a C 4 , 

f) un groupe cycloalkyle en C s ou C 6 , ou le fragment cycloalkyle 



7$r 



dans lequel 

m est le nombre entier 0, 1 ou 2, 

J, K et L reprgsentent independamment ou simultanement 

i) de I'hydrogene, 

ii) un groupe alkyle n rmal ou ramifie n C 1 a C 5 , 

iii) un group phenyle u 

iv) un groupe phenyle substitue par un radical alkyle normal ou ramifie en a C 4 , ou 
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du chlore ou un radical alkoxy normal ou ramifi6 en a C 4 , 

g) un groupe bicycloalkyle en C 7 ou C 6 qui peut etre substitue jusqu'a trois fois avec un radical alkyle 
normal ou ramifie en C A a C 4 , 

h) un groupe tricycloalkyle en Oj a C l2 qui peut etre substitue jusqu'a deux fois avec un radical alkyle 
normal ou ramifie en a C 6 , 

i) un groupe tetracyctoalkyle en C 10 a C 12 qui peut etre substitue jusqu'a trois fois par un radical alkyle 
normal ou ramifie en C, a C 4 , 

j) un groupe 2-benzothienyle substitue independamment ou simultanement au moins deux fois par 

i) un groupe alkyle normal ou ramifie en C 1 a C 3 , 

ii) du chlore 

iii) ou les deux, 

k) un groupe furyle, 

I) un groupe 2-pyridyle, 

m) un groupe 2-naphtyle, 

n) un groupe 1 ,2,3,4-tetrahydronaphtyle, 

o) un groupe 2-benzopyrannyle, 

p) un groupe 2-benzofuryle, 

q) le fragment piperonyle 



- 1 




dans lequel 

z est le nombre entier 1 ou 2, 

et E 1 , E 2 et E 3 representent de I'hydrogene, ou bien 

r) le derive aryiique 



U 




V 



dans lequel 

U, V et W peuvent representor, independamment ou simultanement 

i) de I'hydrogene 

ii) un groupe alkyle normal ou ramifte en a C 4> 

iii) un groupe alkoxy normal ou ramifie en C-, a C 4 , 

iv) un groupe alkoxy en C2 substitue par un radical alkoxy en C 2 ou phenoxy, 

v) un groupe hydroxy, 

vi) un groupe phenyls, 
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vii) du fluor, 

viii) du chlore, 

ix) du brome, 

x) un groupe nitro, 

xi) un groupe benzyloxy, 

xii) un groupe benzoyle, 

xiii) un groupe phenoxy ; 

Y est une liaison covalente, de I'oxygene, un groupe NR 7 dans lequel R 7 est de I'hydrogene ; 

en outre, 

R^Y- peut aussi representer un groupe 



R 8 

dans tequel 

k est le nombre entier 1 ou 2, 

R 8 represente 

a) de I'hydrogene, 

b) un groupe carbalkoxy dont la partie alkoxy est en C, ou C 2 , 

c) un groupe alkyle normal ou ramifie en a C 4 qui peut etre substitue par un radical 
phenyle, 

d) un groupe phenyle, 
R 9 est un groupe phenyle ; 

R 2 et R 3 sont definis comme suit : Tun de R 2 et R 3 est de Thydrogene et I'autre est de I'hydrogene ou 

un groupe alkyle normal ou ramifie en C, a C 4 , " ■ - 

n est le nombre entier 2 ou 3 ; 

A est un groupe NR 10 ( dans lequel R 10 est de I'hydrogene ou un groupe m&hyle ; 

R 4 represente 

a) de I'hydrogene. 

b) un groupe alkyle normal ou ramifte en a C 4 qui peut etre substitue par 

i) un groupe phenyle, 

ii) un groupe cycloalkyle en C 5 ou C 6 , 

iii) un groupe alkylthio en C 1 a C 4 , 

iv) un groupe carboxamido, ou 

v) uri groupe benzyloxy, ou bien 
cj un groupe phenyle ; 

R 5 st de l*hydrog " n ou un groupe alkyle normal ou ramifie en a C 4 , et R 4 et R 5 ( consider *s 

nsemble, p uv nt representer un groupe 
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-<CH 2 ) r - 

dans lequel 

r est le nombre entier 5 ; 
G est Tun des fragments suivants : 

-HC=CH-, -CH 2 .CH 2 -, ou -CH 2 - 

ou le fragment suivant : 



O 
it 

-C-N- 
a'2 



dans lequel le groupe carbonyle est lie a I'atome de carbone portant R 4 et R 5 et NR 12 est lie a R 6 , 

R 12 est de I'hydrogene ou un groupe m&hyle ; 
p est le nombre entier 0 ou 1 ; 
R 6 represente 

a) de I'hydrogene, 

b) un groupe alkyle normal ou ramifie en C 1 a C 4 qui peut etre substitue par 

i) un groupe phenyle, 

ii) un groupe phenyle substitue par un radical alkoxy en C 1 ou C 2 , 

iii) un groupe 2- ou 4-pyridyle, 

c) un groupe phenyle qui peut etre substitue par 

i) un groupe amino, 

ii) un groupe amino substitu6 par un radical allyloxycarbonyle, 

iii) un groupe amino substitue par un radical acetyle, 

iv) un groupe amino substitue par un radical benzoyle, 

v) un groupe amino substitu6 par un radical benzyloxycarbonyle, 

iii) un groupe sulfonamide (-S0 2 NH 2 ), ou 

iv) un groupe alkoxy normal ou ramifie en C, a C 4 , 

d) un groupe benzoyle, 

e) un groupe furyle, 

f) un groupe naphtyle, 

g) un groupe cycloalkyle en C 5 a C 8 , ou 

h) un groupe tetracycloalkyle en C 10 a C 12 ; 

et les sels pharmaceutiquement acceptables de ce compose. 

Compose suivant les revendications 1 a 3, choisi dans le groupe consistant en : 

N-[1-(2-benzyloxy-2-oxoethyl)-L-prolyl]benzylamidede L-isoleucine ; 
N-[1-(2-m6thoxy-2-oxoethyl)-L-prolyl]benzylamide d L-isoleucine ; 
N-[1-(2-phenyl-2oxoethyl)-L-prolyl]b nzylamided L-isoleucine; 
N-[1 -(2-napht-2-yl-2-oxoethyl)-L-prolyl]benzylamide de L-isoleucine ; 
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N-[l-(2-(biph6nyl-4-yI)-2-oxo6thyl)-L-prolyi)benzytamide de L-isoleucine ; 
N-[1 -(2-(2-methoxyphenyl)-2-oxo6thyl)-L-prolyllb€nzylamide de L-isoleucin ; 
N-[1 -(2-(5-chloro-3-methylbenzo[B]t^^ de L-isoleucine 

N-(l-(2-trans,trans-hexa-2,4-dienyl-l<^^ de L-isoleucine ; 

N-(1-(2-(4-chtorophenyl)-2-oxoethyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-l1-(2-(4-methylphenyl)-2<>xoethyl)-L-protylIbenrylamide de L-isoleucine ; 
N-[1-(2-(4-methoxyphenyl)-2K«^ de L-isoleucine ; 

N-memy!-N-[1-(2-phenyl-2-oxoethyl)-L-prolyQbenzylamide de L-tsoieucine ; 
N-(1-(2-phenyl-2oxoethyl)-L-homoproline]benzylamide de L-isoleucine ; 
N-[1-(2-phenyl-2-oxoethyl)-L-proline-benzytamide de L-phenylglycine ; 
N-[1-(1-memyl-2-phenyl-2-oxoethylK-pro^Uben2ylamkje de L-isoleucine ; 
N-[l-(2-(3-methoxyphenyl)-2-oxoethyl)-L-prolyl]ben2ylamide de L-isoleucine ; 
N-[l-(2-(3,4-dihydroxyphenyl)-2-oxoethyl)-L-prolyl]benzyl-amide de L-isoleucine ; 
N-methyl-N-{1-(2-benzytoxy-2-oxoethyl)-L-proly0 benzyiamide de L-isoleucine ; 
N^1-(cart>obenzyloxymethylene)^-hony>proline-benzylarnide de L-isoleucine ; 
N-[i-(2-adamantan-l-yl-2-oxoethyl)-L-protylJbenzytamide de L-isoleucine ; 
N-[l-(carbc-tertio-butoxymethylene)^-proline)benzylamide de L-isoleucine ; 
N-[1 -(2-tertio-butyl-2oxoethyl)-L-prolinelbenzylamkle de L-isoleucine ; 
N-[1-(2-(2,5-dimemoxyphenyl)-2-oxoethyl)-Li>rolyl]benzyl-amide de L-isoleucine ; 
N-[1 -(2-(2,4-dimethoxyphenyl)-2-oxoethyl)-L-proly0ben2yl*amkJe de L-isoleucine ; 
N-[ 1 -(2-(2-nitropheny l)-2-oxoelhyl)-L-pro!yi]benzylamide de L-isoleucine ; 
N-(l-(2-(4-nrtrophenyl)-2-oxo6thyl)-L-prolyljbenzylamide de L-isoleucine ; 
N-[1-(2-(3-benzyloxyphenyl)-2-oxoethyl)-L-prolylIben2ylamide de L-isoleucine ; 
N-I1-(2-{2,4-dimemylphenyl)-2-oxoethyl)-L-prolylJbenzy»arnide de L-isoleucine ; 
N-{1-(2-(4-fluorophenyl)-2-oxoethyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[l-(2-(4-bromophenyl)-2-oxoethyl)-L-prolyl]benzylamtde de L-isoleucine ; 
N-[1-{2,4-dichtorophenyicarbarrK>ylmethyl)-L-proline]benzyl-amide de L-isoleucine ; 
N-[1-(2-adamantan-1-yl-2-oxc>ethyl)-L-horTK>proline]benzylamtde de L-isoleucine ; 
N-[1-(2-furanne-2-yl-2-oxoethyl)-L-prolyI]benzylamide de L-isoleucine ; 
N-[1-(2-pyrid-2-yl-2-oxoethyi)-L-prolyl]benzylamide de L-isoleucine ; 
N-[l-(adarrant-l-ylcarbanrx^lmethy0-L-prolyl]ben2ylamide de L-isoleucine ; 
N-[1-(2-(cis-octahydro-pentalene-1-yl)-2-oxoethyl)-L-prolyi]-benzyiamide de L-isoleucine ; 
N-[1-[2-(2,6,6-trimethyl-cicycto[3^ de L-isoleucine ; 

N-[1 -(2-(4-pentylcyclohexyl)-2-oxoethyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1-(2-(l,2,3,4-tetrahydrc^aphtalene-2-yl)-2-oxoethyl)-L-prolynbenzylamide de L-isoleucine ; 
N-[1 -(2-(1 -methyl<yclohexyl)-2-oxoethyl)-L-prolyl]benzyl-amide de L-isoleucine ; 
N-[1-(2-oxo-2-tricyclc{3.3.1.0*^^ de L-isoleucine ; 

N-[1-(2-oxo-3-(3-methyl-adaman^ de L-isoleucine ; 

ester de l-(2-adamantan-1-yl-2-oxoethyl)benzyle de L-proline ; 

N-[1-(2-(biphenyl-4-y0-2-oxoemyl)-L-prolyl]1,2.3 ( 4-tetrahydroisoquinolinamide de L-isoleucine ; 
ester de N-[1-(2-(btphenyl-4-yl)-2-oxo6thyl)-L-prolyl]benzyle de L-isoleucine ; 
N-[1 -(2-(biph6nyl-4-yl)-2-oxo6thyl)-L-prolyl]tertk>-butyl-amide de L-isoleucine ; 
N-[1-(2-(biph6nyl-4-yl)-2K)xo6thyl)-L-prolyl]benzylamide de L-phenylalanine ; 

-(2-(biphenyl-4-yl)-2-oxoethyl)-L-prolyl]benzylamide de L-fnethionine ; 
N-[l-(2-ac^mantan-1-yl-2-oxc^thyl)-L-prolyl]benzylarnide de glycine ; 
N-[1-(2-adamantan-1-yl-2-oxoethyi)-L-prolylJbenzylamide de L-valine ; 
N-[1-(2-adamantan-1-yl-2-oxoethyl)-L-prolylIbenzylarnide de L-leucine ; 
N-[1-(2-adamantan-1-yl-2K>xc^thyl)-L-prolyl]benzylamide de Lpheny (alanine ; 
N-(1-(2-adamantan-1-yl-2<)xoethyl)-L-prolyl}benzylamide de L-norvaline ; 
N-(1 -(2-adamantan-1 -yl-2-oxoethyl)-L-pro(yl]benzyiamide de L-norleucine ; 
N-[1-(2-adamantan-1-yl-2-oxoethyl)-L-prolyl]benzylarnide de L-asparagine ; 
N-[1 -(2-adamantan-l -yl-2-oxoethyl)-L-prolyl]benzyiamide d'ether O-benzylique de L-serine ; 
N-[1 -(2-adamantan-1 -yl-2-oxoethyl)-L-prolylIbenzylamide de L-p-pheny (alanine ; 
N-[1-(2-adamantan-1-yl-2-oxoethyl)-L-prolyl]benzy1amide de L-cyclohexy (alanine ; 
N-{1-(2-ao^antan-1-yl-2^xo^ de L-isoleucine ; 

N-[1 -(2-adamantan-1 -yl-2-oxoethyl)-L-prolyl]alpha-(R)-methyl-benzybmide de L-isoleucine ; 
N-[1-(2-adamantan-l-yl-2-oxo^ ucin • 

N-[1-(2-adamantan-1-yl-2-oxoemyl)-L-pro^ de L-isoleucin ; 
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N-[1-(2-adamantan-1-yl-2-oxo6thyl)-L-prolyl]-4-m6thoxyben2yt-amide de L-isoleucine ; 
N-[1-(2-adamantan-l-yl-2^xoethyl)-L-prolyl]-2-m6thoxyben2yl-amide de L-isoleucine ; 
N-[1-(carboxymethyl)-L-prolyl]benzylamide de L-isoleucine ; 

N-[1-[2-[N-(piperidine-3-carboxylate d'ethyle)]-2-oxo6thyl]-L-prolyl]benzylamide de L-isoleucine ; 

N-[1 -(2-(1 ,4-dioxa-8-a2a*spiro(4.5]dec-e-y()-2-oxo6thyl)-L-prolyl]benzylamide de L-isoieucine ; 

N-[l-(2-(N-(4-benzylpiperidiyl))-2-oxo^thyi]-L-prolyl]-benzylamide de L-isoleucine ; 

N-[1-[2-(2-m6thy!pip6ridine)-2-oxo6thyl]-L-prolyl]benzylamide de L-isoleucine ; 

N-[1 -(2-(2-hydroxyethylamine)-2-oxoethyl)-L-prolyl]benzylamide de L-isoleucine ; 

N-[1-[2-(4-phenylptp6razine)-2-oxoethyl]-L-prolyl]benzytamide de L-isoleucine ; 

N-[1 -[2-(1 -pyrrolidine)-2-oxo&hyl]-L-prolyl]benzylamide de L-isoleucine ; 

N-(1 -[2-(N-cyclopentylamino)-2-oxo6thyl}-L-prolyl]benzylamide de L-isoleucine ; 

N-[1 -[2-N-(ph6nylm6thylamino))-2-oxo6thyl]-L-prolyl]benzyl-amide de L-isoleucine ; 

N-[ 1 -[2-(N-(cyclohexylmethylamino))-2-oxo6thyl]-L-prolyl]-benzy lamide de L-isoleucine ; 

N-[ 1 -(2-(4-ph6nylpip6ridyl)-2-oxo6thyl)-L-prolyl]benzylamide de L-isoleucine ; 

N-[1-(2-[1-(37,11-trim<*thylc^ de L-isoleucine; 

N-[1-(2-(3-phenyl-2-propene-1-oxy)-2-oxo6thyl)-L-prolylJ-benzyl-amide de L-isoleucine ; 
N-[1-(2-(3-phe^yl-3-me^hyl-2-prop de L-isoleucine ; 

N-[1-(2-(1-ph6nylpropoxy)-2K>xo6thyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1-(2-(1-ph6nyl-1<yclohexylm6thoxy)-2-oxoethyl)-L-prolyl]-benzytamide de L-isoleucine ; 
N-[1-(2-(1-ph6nyl-2-(4-nrK)rpholino)ethoxy)-2-oxo6thyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1-(2-(2-oxy-2-m6thyladamant-2-yl)-2-oxo6thyl)-L-prolylJ-benzylamide de L-isoleucine ; 
N-[1 -(adamantan-2-ylcarbarnoylmethyl)-L-prolyllbenzyiamide de L-isoleucine ; 
N-[1-(ac^mant-1-ylmethylcarbamoylm6thyl)-L-prolyllbenzylamide de L-isoleucine ; 
N-[ 1 -<2-(2-m6thyl-1 - (S) -phenyl- 1 -propoxy)-2-oxo^thyl-L-proly]-benzylamide de L-isoleucine ; 
N-[ 1 -(2-(2-methy 1-1 -(R)-ph6ny 1-1 -propoxy)-2-oxo6thyl)-L-prolyl]benzytamide de L-isoleucine ; 
N-[l-(2-(4-lertio-butyicyclohexyl)-2-oxoethyl)-L-prolyl]-benzylamide de L-isoleucine ; 
N-[1-(2-bicyclo[2.2.1]hept-2-yl)-2-oxo6thyl)-L-prolyl]-benzylamide de L-isoleucine ; 
N-[1-(2-(3,4,5-trirn6thoxyphenyl)-2-oxoethyl)-L-prolyl]-benzylamide de L-isoleucine ; 
chlorhydrate de N-[1 -(2 -chroman-2-yl)-2-oxoethyl)-L-prolyl]-benzy lamide de L-isoleucine ; 
chlorhydrate de N-{1-(2-benzofuranne-2-yl)-2-oxo6thyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[l-(2-(3-benzoyloxyph6nyl)-2-oxoethyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[l-(2-(4-benzoyloxyphenyl)-2-oxoethyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1-(2-(2-benzoyloxyph6nyl)-2-oxoethyl)-L-prolyl]benzylamtde de L-isoleucine ; 
N-[1-(2-(3-ph6noxyphenyl)2-oxo6thyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1-(2-(2-ph6noxyph6nyl)2-oxo6thyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1-(2-(3,4,5-tri6thoxyhe'nyi)2-oxo6thyl)-L-prolyl]benzyl-amide de L-isoleucine ; 
N-(1-(2-benzo[1.3]dioxole]-5-yl)-2-oxoethyl)-L-prolyl]benzyl-amide de L-isoleucine'; 
N-[1-{2-oxo-2-[4-(2-phenoxy6thoxy)-phenyl]-ethyl}-L-protyl]-benzylamide de L-isoleucine ; 
N-[1-(2-(4-ph6noxyph6nyl)-2-oxo6thyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1-(2-(2,4,6-trim6thoxyph6nyl)-2-oxo6thyl)-L-proiyl]benzylamide de L-isoleucine ; 
N-[1-(2-(2,3-dim6thoxyph6nyl)-2-oxoe*thyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1 -(2-(2,6-dim6thoxyphenyl)-2-oxoethyl)-L-pfolyl]benzylamide de L-isoleucine ; 
N-(1-(2-(1-(4-methylph6nyl) cyclohexyl)-2-oxoethyl)-L-prolyl]-benzylamide de L-isoleucine ; 
N-[1-(2-(1-(4-chlorophe'nyl)cyclohexyl)-2-oxo6thyl)-L-prolyl]-benzylanriide de L-isoleucine ; 
N-[1-(2-(2,3,4-trim6thoxyphenyl)-2-oxc>e'thyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1 -(2-(1 -ph6nylcyclohexyl)-2-oxo6thyl)-L-prolyl]benzylamide de L-isoleucine ; 
N-[1-(2-(2 1 4,5-trim§thoxyph6nyl)-2-oxoethyl)-L-prolyl]benzyl-amtde de L-isoleucine ; 
chlorhydrate d'ester benzylique de 1-[2-(3,4,5-trim6thoxyphenyl)-2-oxoethyl]-L-proline 
chlorhydrate de 1-[2-(3,4,5-trimethoxypheny I )-2-oxoethyl]-benzy lamide de L-proline ; 
chlorhydrate de 1 -[2-(3, 4,5-t rime* thoxyph6ny I )2-oxo6thyl]-2-ph6n6thy lamide de L-proline ; 
chlorhydrate de 1 -[2-(3,4,5-trim6thoxyph6nyl)-2-oxoe' thyl]-3-ph6nylpropy lamide de L-proline ; 
chlorhydrate de 1-[2-(3 ( 4,5-trim6thoxyph6nyl)2-oxo6thyl]-4-ph6nylbutylamide de L-proline ; 
dichlorhydrate de 1-t2-(3 t 4,5-trimethoxyph6nyl)2-oxoethyl]-2-(pyrid-2-yl)ethylamide de L-proline ; 
dichlorhydrate de H2-(3,4 t 5-trim6thoxyph6nyl)-2-oxo6thyl]-2-(4-aminophenyl)ethy lamide de L-proline ; 
chlorhydrate d'ester 1-{2-(3,4 t 5-trim6thoxyph6nyl)-2HDxo-6thyl]-3-(4-[N-carballyloxy]aminophenyl)propylique 
de L-proline ; 

1 -[2-(3,4,5-trim6thoxyphenyl)-2-oxo6thyl]-2-ph6nyl-2-oxo6thylamide de L-proline ; 
1 -[2-(3,4,5-trim6thoxyph6nyl)-2-oxo6thyl]tetrahydrofurfuryl-amide de L-prolin ; 
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1 ^2-(3 t 4 ( 5-trim6thoxyph6nyl)2-oxoethyl]naphta^ ne-1 -yl-methylamide d L-pr line ; 
1 -{2-(3,4,5-trimethoxyph6nyl)-2<>xoethylJ2-(4-sutfamoy!phenyl)ethylamide de L-proline ; 
1-[2-(3 ; 4 J 5-trimethoxypheny!)-2<)Xo6thyl]^-phenylptp6ridenyl-arnidG de L-proline ; 
chlorhydrate de 1-[2-(3,4 ( 5-trimethoxyphenyl)-2-oxoethyil-4-methoxyben2amide de L-proline ; 
chlorhydrate de 1 -(2-(3,4,5-trimethoxyphenyl)-2<>xoethyl]-3-methoxybenzamide de L-proline ; 
chlorhydrate de 1^2-(3,4,5-trimethoxyphenyl)-2<)XC)ethyl]-2-methoxybenzamide de L-proline ; 
chlorhydrate de 1 -[2-(3,4,5-trimethoxy phenyl) -2-oxoethyl]-N-methyIphenethylamidede L-proline ; 
chlorhydrate de 1-[2-(3,4,5-trimethoxyphenyl)-2-oxoethyl]-(S)-a-methyIbenzylamide de L-proline ; 
chlorhydrate de 1 -[2-(3,4,5-thmethoxyphenyl)-2-oxoethyl]-<R)-a-methylben2ylarnide de L-proline ; 
chlorhydrate de l^-fS.^S-trimethoxyphenyO^^xoethylJ-l-memyl-S-phenylpropylamfde de L-proline ; 
chlorhydrate de l-[2-(3A5-trimemoxyphenyl)2-oxoethyl]-ate de L-proline ; 

chlorhydrate de vp-fS^.S-trimemoxyphenylJ^xoethylj-lfRHI-naphtylJethylamide de L-proline ; 
1-[2-(3,4,5-trimethoxyphenyl)2-oxoethyI]cyclohexylmethylamide de L-proline ; 
chlorhydrate de 1-[2-(3,4,5-trimemoxyphenyl)-2-oxoethyl]di-phenylmethyiamidede L-proline ; 
chlorhydrate de l-[2-(3,4,5-trirnethoxyphenyl)-2-oxoethyl]-tertio-butylamide de L-proline ; 
chlorhydrate de 1-[2-(3 t 4,5-trimethoxyphenyl)-2-oxoethyl]-1 ( 2-diphenylethylamide de L-proline ; 
chlorhydrate de 1-[2-(3,4,5-trim6thoxyphenyl)2*oxoethyl]-cyclohexylamidede L-proline ; 
chlorhydrate d'ester benzylique de 1 ^-(S^.S-trimethoxyphenylJ^-oxoethyll-L-homoproline 
chlorhydrate de 1-[2-(3,4 t 5-trimethoxyphenyl)2-oxoethyI]-benzylamide de L-homoproline ; 
chlorhydrate de 142-{3,4,5-trimetho)cyphenyl)-2-oxoe de L-homoproline ; 

1-[2-(3.4,5-trimethoxyphenyl)-2<)xo6thyl]tetrahydrofurfurylarnide de L-homoproline ; 
l-[2-(3 t 4,5-trtmethoxyphenyl)-2^xoethyl]-2-(4-sutfamoylphenyl)ethylarri(de de L-homoproline ; 
chlorhydrate de 1-[2-(3 ( 4,5-trimethoxyphenyl)-2-oxoethyl]-(S)-a-methytoenzylamide de L-homoproline ; 
1 -[2-(3,4 t 5-trimethoxyphenyl)2-oxoethyl]-(1 -(S)-[2'-(S)-methylpropyl]-3-phenylprop-2-E-enyl)-amide de L- 
homoproline ; 

H2-(3,4,5-trimethoxyphenyl)2-oxoethyl]-{1 -(S)-l2 , -(S)-methylpropyl]-3-phenylpropyl)-amide de L-homoproline ; 
N-[1 -(2-(3,4,5-trimethoxyphenyl)-2-oxoethyl)-L-homoprotyl]-benzylamide de L-isoleucine ; 
1-[2-(3,4,5-trimethoxyphenyl)-2-oxc»ethy(l-2-(4-(N-acetyl)-aminophenyl)ethylamide de L-proline ; 
1 -[2-(3,4.5-trimethoxyphenyl)-2-oxoethyf]-2-(4-(N-benzoyl)-aminophenyi)ethy(amide de L-proline ; 
1-[2-(3,4,5-trimemoxyphenyl)-2<>xoethyq-2-(4-(N-<^rballoxy)aminophenyl)ethylamide de L-proline ; 
1-[2-(3,4,5-trimethoxyphenyl)2-oxoethy^ de L-proline ; 

chlorhydrate d'ester de 1 -[2-(3,4 t 5-trimethoxyphenyl)-2-oxoethyl]-3-(4 (N-carbalryloxy)aminophenyl)propyli- 
que de L-homoproline ; 

chlorhydrate cf ester 1-(2-adamantar>1-yl-2<»xc>ethyl]-3-{4-(N<arbalryloxy)aminophe de L-proline ; 

et 

chlorhydrate d'ester 1-(2-adamant-l-yl-2-oxoethyl]-3-(4-(N-carballyloxy)aminophenyl) propylique de L-homo- 
proline. 

Compose suivant les revendications 1 a 4, destind au traitement d'inflammations. 
Medicament contenant au moins un compose suivant les revendications 1 a 4. 

Utilisation des composes suivant les revendications 1 a 4 pour la preparation d'une composition destinee au trai- 
tement d'une inflammation. 

Proc£d6 de production de composes suivant les revendications 1 a 4, comprenant les etapes suivant es : 



O^oh O^,., CA-* 

N — V N — N — — 

PG (2 > PG W H < C > 




qui sont 
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(a) le couplage d'un immoacide proteg6 sur ('azote a une amine ou a un atcool pour former un iminoaciue 
protege sur I'azote substitue sur le carbone ; 

(b) ('elimination du groupe protecteur de eel iminoacide protege sur I'azote et substitue sur le carbone : et 

(c) I'alkylation de I'iminoacide resultant de i'etape (b) dans la position de I'azote avec un a-haiogenester, une 
a-halogenocetone ou un a-halogenamide. 

9. Procede de production des composes suivant les revendications 1 a 4, comprenant les etapes suivantes : 



~">-o - -^g ^ ->"g 

is o O O 



qui sont : 

20 a) 1'elimination de la protection en position 2 d'un premier d6nV6 2-oxo6thylique ; et 

b) le couplage du d6riv6 acide resultant de I'etape (a) pour former un second de>iv6 2-oxoethylique. 

10. Proced6 de production des composes suivant les revendications 1 a 4, comprenant les etapes suivantes : 



-2 r3 



qui sont : 



a) Telimination de la protection des atomes C-terminaux de I'iminoacide d'un derive 2-oxoethylique pour former 
un iminoacide 2-oxoethylique ; et 

b) le couplage de cet iminoacide 2-oxoethylique resultant de I'etape (a) a une amine ou un alcool pour former 
un derive d'iminoacide 2-oxoethylique substitue sur le carbone. 
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